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LATE ABSTRACTS 

Section 1, Mathematics 

1. A Note oil Implicit Piinctious. 

H. M. Senoupta Miul B. K. Lahiri, ('alcutta. 

Wo prove hero the existeniio of a ■unique and continuous function y — <p {x) deter¬ 
mined implicitly by the relation f(x, y) = 0, under tho following conditions : — 

If (i) f{x, y) is a continuous function of x in a neighbourhood of a given by 
a —ej *1 >0, for an evory where donso set of values of y in a neighbour¬ 

hood of b given by b — E >^y^b + Si', e-i, eo' >0, and is a continuous function of y in 
the neighbourhood of b for all x in tho neighbour hood of a, 

(ii) J(a, b) = 0, 

(iii) f(x, y) is a strictly increasing (or decreasing) function of y in the neighbourhood 
of h for an overywliere dense set of values of x in the neighbourhood of n, including o 
(this everywhere douse sot will be denoted by S), 

(iv) any zero (i,V) of /(x, y) in tho neighbourhood 

a —Ei<x<o 4 El 

of (a, b) on x $e< 7(6^) fC'('S') being the complementary set of (S' with respect to 
• the neighbourhood of a], bo the limit point of two sequences of points 

(4>’? + 6»)* 5m ^ 5n-^0 

(£»7 — 5^i)» SV ^ 0» >0 

such that/(€,i» + 5M). /(£d>—5 'm)< 0, n = J,2, 3 . then 

(1) there exists a unique function y — vix) which when substituted in the 
equation /(x, y) = 0, makes it identically zero in tho neighbourhood of a. 

(2) V{x) is continuous in the neighbourhood of o. 
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2. A note on O.strowski’8 Generalisation of a Theorem of Osgood. 

P. L. Gangoli, Calcutta. 

The following results are jiroved : 

Theorem: Lot be a continuous function of the point {t,x) for a^x^b and 

t'^T and let 

lim fit, x) = fix), 
t —>00 

where fix) is continuous in a<a:<6. Then for every e>0, there exists a subinterval 
id, 6) and a positive number To such that 
I fit, a;)-/(«', .V)l<e 

for any pair of points it, x) and it',x') lying in the semi-infinite rectangle a^x^b ; 

t>To. 

Cor. Griven an arbitrary e>0, there is an everywhere dense set of non-over¬ 
lapping intervals which we may take to bo open, and a sequence of 

positive numbers T^ such that for any two points it, x) and it', x') lying in 
1'nt the inequality 

\fit, x)-fit', a:')|<e 

holds. 

11. On the characteristic Polynomial and characteristic roots of the product 
and powers of matrices. 

Omar Ali Siddjqi, Aligarh, 

In a recent paper Koth [1] proved the following theorem on the characteristic 
pol3momial of two matrices. 

Theorem I. If A and B are nXn matrices with elements on the field F, whoso 
characteristic polynomial are «o(«:2)—and hoix^)--xhiix^) respectively, where 
Uoix), aj[(a;), hoix), are elements in the polynomial domain .?'[*], of F, and if the rank 
of A—B does not exceed unity, then the characteristic polynomial of AB is 
(— 1 )»[a„(x)M*) —»»! (ar)6i (a:)J. 

In this paper I have given a shorter and direct proof of this theorem. X also 
obtain the following results on ch. polynomials and ch. roots. 

Theorem II. If A is any » X« matrix with elements in the field F where the oh. 
polynomial is aoix‘i)~xatix^) then the ch. polynomial of A* is alix)-^xa\ix), and 
the ch. roots of A^ are equal to the squares of the oh. roots of A. 

Theorem III. If ai are the ch. roots of a nXn matrix A in a field F then the 
ch. roots of/(A) are fiai) where fix) is a polynomial function. 

Theorem IV. If A,B are nxn matrices in the same field and aupj are their 
characteristic roots then 

(1) the ch. roots of AB are same os those of BA and are equal to in an 
ordered form. 

(2) the ch. roots of A*B2 are same as those of B'^A^ and equal to /S|, in an 
ordered form. 
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4. On reduction of a class of problems in Hydrodynamics to a problem 

in Electrostatics. 

S. D, Nioam, Kharagpur and S. C. Gupta, Agra. 

The hydrodynamical equations for the slow motion of a viscous fluid past a flat 
plate bounded by any curve have been reduced to Laplace’s equation. The boundary 
conditions in the plane of the disc are such that the problem reduces to a problem in 
Electrostatics, which in some simple cases can be solved by the help of Transforms. 
In the case of flow past a circular disc, treated earlier by M. Ray, the analysis simpli¬ 
fies to the solution of a set of dual integral equations involving Bessel functions. The 
general problem for any boundary can be worked out by using numerical methods. 

5. Surface-waves due to an Oscillatory-Point So\irce. 

S. N. Singh, Kharagpur. 

Two dimensional initial-value problem for the propagation of surface gravity 
waves on the surface of infinite mass of liquid due to an oscillatory point source has 
been solved with the help of Hankel’s transform. If we make the time variable tend 
to infinity, wo get the solution for steady-state problem. Again if wo make the space- 
variables tend to infinity, an outgoing circular wave is obtained the amplitude of which 
dies out as the square root of the distance from the origin. 

6. Application of Dirac’s (5-function in isolated force problems of somi- 

infinite ela.stic solid of isotropic and non-isotropic materials. 

G. R. Vbrma, Pilani. 

In this paper problems of isolated forces acting on the boundary of a semi-infinite 
solid, composed of isotropic or non-isotropic material have been solved by using Dirac’s 
5-function. It is shown how Dirac’s 5-function can be used with advantage in the 
problems concerned with semi-infinite solids of isotropic material as well as of those 
having transverse isotropy. 


7. Hypo-elastic pure flexure. 


P. D. S. Vkbma, Kharagpur. 


In hypo-elasticity, a subject of very recent origin, Truesdell lias generalised the 
classical linear theory of elasticity i.e., small stress == /(small strain from an unstressed 
state) by taking stress increment = /(small strain from the immediately preceding 
state) or mathematically to begin with 

rate of stress = /(rate of deformation) 
where rate of stress, to bo dynamically consistent, is the tensor 


ei 

j 



»fc — 




being the spatial stress tensor referred for convenience to twice the shear modulus 
as the unit of stress, v* the velocity, comma the covariant derivative and the rate of 
deformation is ^ He takes a still more general concept of elasticity when 

be writes » *= /(d,«) as the constitutive equation of the ideid material i,e„ where 
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response to deformation d is moderated by reigning stress field a. With the restric¬ 
tions (i) no modulus of our ideal material shall carry a dimension independent of the 
dimension of stress, (ii) / must be an analytic function of the components dj and aj, 
he has established the following matrix (constituth'e) equations for an hypo-elastic 
isotropic body :— 

» = Sgo 1+^1 rf+5<72-’+M<73l-t-Jsr4{ds-|-sd)-)-5j75«‘’ + Afi7o 
whore S = d| , M = a^ d^, N ~ a^j a^ 


a = 


a = 




and </’s are dimensionless analytic functions of tlie principal invariants of *; for 
different grades g'n are defined in a particular problem. Equat)ons of motion and 
mass have to be taken as in Elasticity theory. Boundary conditions are also the same. 
Stress-strain relations are not assumed. Truesdell has already discussed problems 
on simple shear and torsion. 

In this paper wo have discussed the steady bending of a narrow but thick rectan¬ 
gular plate of constant density into a circular form of hypo-elastic isotropic material 
of grade zero. We find. 


I 

ag — () , j 


system of stresses 


The displacements appear as 



where /t is elastic constant, ‘o’ is the inner radius of the cylinder. 

This shows that forces must be ajipliod to the straight edges and the curved surface 
of the tube so as to keep the plate in the circular form. 


8. On Apparently Adiabatic Motion of Gase.t. 

A. S. Gupta, Kharagpur. 

In all motions connected with the gases, question regarding heat are generally 
suppressed a relation of the type 

peep 

is assumed. Wo raise the question, “Will such a relation hold even when there is 
heat transfer going on between the parts of the fluid The state of fluid in such 

case is thus pictured as an apparently adiabatic motion in which Y is not necessarily -2? . 

In this note a spherically symmetrical distribution is considered and the problem 
solved by a particular type Solution known as homologotw change. We have come 
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to the conclusion that apparently adiabatic radial motion is possible if tho gas starts 
from certain initial distribution and y = ^. 

Similar results in plane and axial fluitl are expected. 

9. On the steady laminar flow of certain non-Newtonian liquids through 

an Elastic Tube. 

M. N. J. Narasimhan, Kharagpur. 

The flow of certain non-Newtonian liquids through an elastic tube has been con¬ 
sidered by taking account of the aecon<i order terms in the stress-strain velocity rela¬ 
tions of classical Hydrodynamics. The conditions have been examined, under which 
the solutions obtained are valid. It is found that tho effect of cross-viscosity is of 
opposite nature to that of inertia. Furthermore it is shown that the effect of cross- 
viscosity is to increase tho radius of tho tube with distance along tho axis, though 
this effect is not sufliciont to compen.sate the effect of viscosity and inertia. 

10. Wave Hosistance due to the uniformly aeceleratod motion of a pressure 
system. 


H. N. Bhattaciiarya, Calcutta. 

In an earlier paper by tho author the surface elevation of tho wave generated 
by tho uniformly ncceloratod motion of a pressure system over the undisturbed surface 
of deep water was worked out in the form of an infinite repoatod integral. This integral 
was analysed into tliroe parts and evaluated by the method of integration by parts 
and Kelvin's method of group approximation. 

Defining wave resistance, after Sir T. H. Havelock (1917), as the horizontal 
coinjjonont of the pressure, integrated over the entire pressure region, it is foimd in 
this paper that tho wave resistance lias throe component parts /?(, R 2 and corres¬ 
ponding to the throe surface elevations stated above. Of tho three parts B 3 represents 
tho exclusive direct effect of acceleration and i?x and Rj arc analogous to Sir Havelock’s 
results for uniform motion of tho jircssure system. As in Sir Havelock's result R^ is 
small in comparison with Ri and represents a small deviation effect dying out with 
time. But R‘i, which exists as long as tho acceleration lasts, is twice as large as Rj, 
This result is very important for it shows that tlie wave resistance to tho motion of the 
ship is far greater when it is acquiring its desired speed than when that speed has 
already been attained. 

A particular example has been worked out numerically and the graphs drawn. 
The graphs show qualitative agreement with experimental results. 


11. Disturbances of Cylindrical origin in an Isotropic Elastic medium. 

S. K. Chakbaboety, Calcutta. 

The paper deals with the investigations of Disturbances in an infinite homogeneous 
isotropic and perfectly elastic medium produced by a source operating on a small 
portion of the inner surface of a oylindrical hole. 



Proc. 43rd Ind. 8c. Cong. Part IV 




Problems considered in this paper are those of; (i) Disturbances produced by a 
normal stress over a narrow band of the surface of the cylindrical hole; (ii) Disturbances 
produced by an axial shear over a narrow band of the inner surface of the cylindrical 
hole; (iii) Disturbances produced by a localized torsional forces over a small portion 
of the inner surface of the cylindrical hole. 


Section II, Statistics 

1. On the unhoundnesa of Infinitely Divisible Laws. 

S. D. Chatteejee and R. P. Pakshirajan, Lucknow. 

It is proved that a proper infinitely divisible distribution is necessarily unbounded 
The proof makes use of the canonical representation of an infinitely divisible distribu¬ 
tion due to Kolmogorov and Polya’s theorem regarding bounded probability distribu¬ 
tion. 

2. DiffiLsion by Discrete Movements. 

D. 0. Gupta, Aligarh. 

Discussed briefly by Taylor in 1922, Goldstein published in 1951 a more complete 
investigation of the problem of diffusion or random migration in a straight line by 
discontinuous movements. This problem is considered here in greater generality 
and in addition formulae have been obtained for distributions in the presence of 
barriers, reflecting or absorbing or partly reflecting and partly absorbing. 


3. On a Method of Life Testing. 

A. Ghosh Majumdak, Calcutta, 

Planning an experiment to measure the length of life of individuals in a popula¬ 
tion presents certain peculiar difficulties. To measure the lengths of the life of all 
ndividuals in a sample, one has to wait till the lost individual dies. This generally 
takes a lot of time. Life teats are therefore generally terminated before all the in¬ 
dividuals die out. The present paper considers a ijrocedure where the members living 
are counted every h hours for kh hours when the experiment is discontinued. The 
appropriato statistical analysis for this type of situation has also been developed when 
the probability density function is of the exponential type. 


4. 


On the use of certain transformations in the analysis of certain 
designs. 

V. N, Murty, Rajahmundry. 


A simple method of solving the normal equations that one gets in the analysis 
of design is given, and the method is illustrated in the cose of a Balanced Incomplete 
Block design. The method can also be used in other types of designs. 
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5. On Problems in the Determination of Optimum Conditions. 

U. K. Sbn, Kharagpur. 

The method of steepest ascent used for finding a response surface iu the experi¬ 
mental attainment of optimum conditions appears to hold for a restricted system. 
Tho approximation of the response surface by a quadric is found quite similar to pro¬ 
blems of linear programming or of quadratic programming, which in turn may be 
reduced to equivalent saddle value problems. 

6. On (jertain two sample non-parametric tests for variances. 

Balkbisiina V. SuKHATMB, New Delhi. 

Let Xi,X 2 , ..,,Xn and Fj.F,j be two samples of independent observa¬ 

tions from populations with cumulative distribution functions F{x) and Cr(*) res¬ 
pectively. It is assumed that F and Q are absolutely continuous and that they are tho 
same in all respects except that they differ in tho scale parameter. The problem 
considered here is that of testing tho hypothesis that the two samples come from the 
same population. 

If the samples come from normal populations, the usual test of this hypothesis 
is the variance ratio F tost which is sensitive to non-normality. Attempts were there¬ 
fore made to construct non-parametric tests especially by Mood (1954) and Lehmann 
(1961). The paper considers these tests, specially from the point of view of power. 
A now non-parametric test is proposed and a general formula is derived for its asymp¬ 
totic efficiency with respect to the variance ratio F test for scalar alternatives but 
almost arbitrary continuous distribution functions. 


Section III, Physics 

1. Slowing down of neutrons in moderators. 

V. P. Duggal, Bombay. 

A study has been made for the spatial distribution of slowing down neutrons in 
gra]>hito at different energies using resonance detectors like Pd (24 e.v.) and In (1.46 
e.v.). The neutron age up to thermal energies has also been determined using Mn 
detector covered with Cfd. 

Using a fission source of neutrons, tho ago of neutrons up to Jn resonance has 
also been determined in BeO, 

2. Chelation and Raman Effect. 

K. Ramavatabam, Hyderabad. 

Baman spectra of chelate compounds having the carbonyl link reveal that the 
0 = 0 frequency is reduced as compared to its value in corresponding non-chelate 
structures. Chemical and physical data reveal that intramolecular hydrogen bonding 
makes the chelate molecule a closed system. Investigations on the extent of closed¬ 
ness of this system have been undertaken on chelate substances like salioyl aldehyde, 
o-hydroxy acetophenone etc., by changing the environment of these molecules. Inter¬ 
esting results have been obtained which go to prove that additional hydrograi bonding 
of chelate molecules does occur, although the magnitude of such effects is very small. 
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3. Absorption and fluorescence spectra of uranyl nitrate solutions. 

D. D. Pant and D. P. Khbndbwal, NainiTal. 

Absolute intensity measurements in absorption of uranyl nitrate in the region 
5000 A to 2000 A in aqueous solutions at various dilutions have beonjnade. Kasha’s 
observation that eleven peaks observed in such a spectrum form a single electronic 
transition is shown to be untenable on the basis of intensity and other considerations. 
Bonds have been observed right upto 3170 A, thus the total number of such bands is 
16. Our observations show that tliere must be at least three electronic transitions 
in the region 4900A to 300A. Comparison with aqueous solutions of uranyl acetate 
shows the following differences— 

(I) The fluorescence spectrum is very diffuse yet has some structuro wliilo in 
acetate the spectrum is continuous. 

(II) The pH of acetate solutions is higher. 

(Ill) The absorption bands are very much sharper in the nitrate than in tho 
acetate and are less susceptible to dilution. Tho observations indicate greater tendency 
towards complex formation in the acetate solutions. 

4. Wide Tuning Range invertefl Intel-digital Magnetron. 

Amarjit Singh, New Delhi. 

The resonator of an inverted interdigital magnetron has been formed by joining 
coaxial line to the anode. The outer conductor terminates at one sot. of fingers, and 
the inner conductor is extended to meet tlie face [ilate which supports tho other set of 
fingers. The zero order mode of the anode couples very strongly with the TEM mode 
in the coaxial line. The resonance frequency is thus effectively controlled by a short¬ 
ing plunger, which slides in the coaxial line. 

This arrangement has an advantage over the normal intcrdigital magnetron, in 
that the magnetic circuit is not made unwieldy. In cold tests performed with this 
type of resonator, tuning ranges of the order of 1.8: 1 have been obtained. 

5. Fabrication of Mubicavity Magnetrons. 

Amaiwit Singh and Nagesh Chandra Vaidya, New Delhi. 

Techniques for fabrication of tubes in general and Magnetrons in particular have 
been developed and the required equipment has been set up. Operating magnetrons 
have been made successfully. In this paper some of the important teclmiques have 
been described. Those include, glass-to-metal seals, brazing in hydrogen atmosphere, 
formation and coating of heaters and cathodes, final assembly, evacuation of the tube 
and activation of the cathode. 


6. Attenuation of Radar Waves by Rain in India. 

S. S. Sbivastava and M. K. Gupta, New Delhi. 

The performance of radars is considerably affected in X and K bands by inter¬ 
vening rain which causes attenuation, distortion and shado-wing of distant targets 
by nearby precipitation echoes. A front line of showers in India very often involves 
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the passage of a radar beam through several hundred mm*hr-i miles of rain which 
is quite strong to render 3 cmt Radar equipment praotioally inoperative. Attenuation 
of radar waves by different intensities of rain in India, from the data available from 
the Indian Meteorological Department, has been calculated for different wave lengths 
and decrease in the target range of AN/APS-10 Radar is estimated. A comparison 
is made between ranges obtained in 8 and 5 cm. hands for different rain intensities 
and it is pointed out that an all weather search or reconnaissance radar working in 
the X-band will be very unsatisfactory during monsoons in India. 

7. Study of Electrolytic Dissociation of X-ray Diffraction-ITT. 

P. N. Shamma, S. N. Dutta and S. R. Bhattacttarya, Lucknow. 

In two previous communications {Procs. 41st and 42ncf Indian Science Congress, 
Pt. Ill; IH.'iA, 1955) the present authors have reported investigations on the X-ray 
diffraction effects of aqueous solutions of acid-salts at different concentrations with 
a view to studying the progress of electrolytic dissociation of its molecules in solution. 
A remarkable series of photographs were obtained which portrayed all the changes 
taking place from the solid state to a state of very dilute solution. It was pointed 
out that the stepwise dissociation of the acid salts was responsible for the successive 
changes in the observed patterns and the latter were interpreted as mainly due to the 
rearrangement of the water molecules by the electric fields of the ions. Tlio extension 
of the study to the solutions of normal salts naturally suggested itself. 

The present paper gives an account of the studies on the X-ray <lififraction effects 
of aqueous solutions of Na 2 So 4 , MgSo,, S 04 and C 0 S 04 selected because of 

their wide variation in type and valence. It has been found that the sulphates in 
general show abnormal results—as is indicated by other investigations as well-perhapa 
due to the large amount of polymerisation which they usually tindergo in solution. 
Accurate microphotometering of the patterns is under way with a view lo arriving at 
some definite conclusions. 

8. An X-ray Study of 1.8 dihydroxyanthroquinon. 

A. V. Jaoannadham. 

The crystals of 1 .8 dihydroxyauthraquinono are found to belong to the tetragonal 
crystal system. The accurate unit cell dimensions have been found by taking rotation 
photographs and Woissenberg photographs about the tluee axes. 0 = 6 — 5.624 A.O. 
and c = 31.19A.U. The density is experimentally found to be 1.455 gm/cc. and the 
number of molecules per unit coll turns out to be 4. Complete indexing of the Weis- 
senberg photographs about all the axes indicate that the spetce groups is (7J—P4t, 
or its enaniiomorphic form OJ—PAg. 

9. Estimation of Bond Ionic Character of CJ-0 linkage from Diamagnetism. 

R. M. Mathitr and C. R. Kaxbkar, Bombay. 

Diamagnetic susceptibilities of a number of coumarin and substituted coumarins 
have been measured by the Gouy's method. It is observed that the susceptibility 
of CH 2 group determined from hydroxy coumarins and their methoxy derivatives is 
about one unit smaller than that obtained from coumarins and their methyl derivatives. 
This diminution appears to be mainly due to the increase of positive charge on carbon 
atom in the methoxy group as compared to that on carbon in the methyl group. It 
is possible to calculate the ionic character of C~0 bond in the methoxy compounds 
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from this diamagnetic data. The estimated value comes out to be 39.0%. The bond 
ionic character calculated from Hannay and Smyth’s expression by using Pauling’s 
values for electronegativity of carbon and oxygen is however 19.6%. The discre¬ 
pancy probably arises because the Pauling’s electronegativity value of carbon is some 
what higher than what may be expected for sp* carbon. A new value of 1.8 has been 
suggested for the electronegativity of sp® carbon on the basis of Moflftt’s work. This 
value is substantiated by the fact that it gives the correct polarity to C-H bond; while 
the Pauling’s value yields the reverse polarity. The ionic character of G-0 bond 
calculated by u.sing the new value for the electronegativity of carbon woiks out to 
be 38.2%, in good agreement with that, estimated from diamagnetism. 


10. On Some Problems of Magneto-Hyrlrtwlynamics. 

D. S. KoTHARt atul P. C. ArnTcK, Delhi. 


In this paper we have considered the flattening of a gravitational incomjjrossiblo 
(infinitely conducting) sphere of radius R and mass M subject to the influence of a. 
magnetic field in the following cases : 

1. The field is taken to be uniform (//) inside the sphere an<l outside the sphere 
it is kH plus a dipole field of moment l(l-~k)HR3; fc is a constant. The component 
of tlie field normal to the .surface of the sphere is the same inside and outside it. We 
find that the ecpiilibrium configuration is a spheroid of elUpticity. 


e 

R 


(1 - k) (7 + 31) ~ , 

24 


For/' — 0 (Chandru.sekhar—Fermi ca.s<.>), ue have — 
(Ojellcstad case) H0 , and kH —> Wo 


3.6 W2F‘ 
24 GM^ 


and for /■ —> x 


r _ r> W,;F' 

If H a.M- 

For reasons given in the paper those results are diffenmt from tho.se obtained l)y 
Chandru-sokhar—Fermi, and Gjellcstafl. 

2. We next take the field as jjroduced by currents proportional to the distance 
from the centre. The equilibrium configuration is as shown by Ferraro, an oblate 
Sfiheroid. If we now superimpose on this field a uniform field, such that the resulting 
field vanishes at tho centre of the sphere, and has a- constant value Ho at large distances 
from the sjjhcre, the equilibrium configuration is a prolate spheroid. 


11. Dlslfications and Polytypism in Silicon-Carbide CrystaLs 

A. 11. Vebma, Delhi. 

An experimental investigation of the phenomenon of polytypism observed in 
Silicon-carbide crystals has been carried out by a combination of multiple beam inter¬ 
ferometric techniques and X-ray diffraction methods. It is found that the strength 
of Burgers’ vector of tho dislocation as revealed by the growth spirals on (0001) and 
the c-lattice parameter as measured by X-rays are simply related to each other, lend¬ 
ing support to the dislocation mechanism for the creation of polytypes. However, 
a more exhaustive study of a large number of crystals with complicated growth patterns, 
and those with mixed disorder, of which several examples have been discovered in 
the course of this study, points that a modification is needed in the above theory. 
These modifications are suggested. 
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Section V, Geology and Geography. 

1. Pauiiaitc : A New Serpentinite. 

S. M. Mathur, Calcutta. 

IVlrographic and chemical studies of the diamondiferous “agglomerate tuff” 
found 111 the volcanic vent at Majligawan near Paiiiia in Vindhya Pradesh show 
lliat it is composed almost entirely of a grouiidmass of various varieties of ser¬ 
pentine ramified with calcite veins and without other primary and accessory 
minerals characteristic of the true South African kimberlite. Chemical composition 
shows that magnesia is very low and titania outstandingly high in the Majligaw'an 
rix-k as compared to kimberlite. The original characters of this rock show that it 
is a new variety of rock, and it is proposed to give it the name of “Pannaile”, 
alter the well-known centre of diamond production in this country. 

2. Directions of Magnetization in the Deccan Traps. 

J. A. CbEGG, D. H. Griffiths and E. R. Deutscii, Boinbayc 

Collections of oriented samples of Deccan Trap lavas have been made in the 
Dinga .\rea (near Chhindvvara) and in the Ivhandala Area (iin the Bhor Ghat). The 
dirci'tion of their therinoreinanence has been determined by means of an astatic 
in.'ignetomcter. In both areas the majority of the specimens W'ere found to possess 
consistent niagneti/ation, their a/imuths being directed aiiproximately south-east, 
ami their dips downward. Tlie results suggest that at the time of formation of 
the lava flows concerned, the geomagnetic field had been reversed, and that India 
was then located in the Southern Hemisphere, at an approximate latitude of 36“ S. 
'i'his implies that at some time during the past 70 million years the whole peninsula 
lias moved a distance of approximately 6,000 kins northwards relative to the geo- 
gr.iphical poles. 

3. A .Scheme for the Re-classification of the Rewa Series (Vindhyan 

System). 

S, M. Mathur, Calcutta. 

The di.scovery of the Paisuni beds at the base of the Rewa series has made it 
necessary to put the classification of this series on a systematic footing for the new 
additions to til in. Instead of two sandstone and shale horizons there are now three 
ot each, while there arc two new limestones instead of one. The new sandstone 
occurs below the “Dower” and so the terms “Upper” and “Lower” have been 
abolished, 'i'he older classification gave equal status to all the members without 
showing the inter-relationship between them. It is now, therefore, proposed to 
I'lassify the Rew'a Series as follows :— 

Karnuli Stage ... Diamondiferous Conglomerate 

.Sandstone (Did upper Rewa sandstone) 

Jhiri .Stage ... Shales 

Diamondiferous Conglomerate 
Itwa Stage ... Sandstone 

Old Lower Rerva Sandstone 
Diamondiferous Conglomerate 
Pauna Stage ... Shales 

Limestone (Old Rewa Limestone) 

Paisuni .Stage ... Sandstone 

Shales 
Limestone 
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4. Physical Properties of some Indian Rocks, 

S. Balakrishna, Hyderabad. 

Rocks made up of poly-crystalline aggregates and having no preferred 
orientation should be elastically isotropic, exhibiting only two elastic constants. 
The phenomenon of total internal reflection has been employed in developing a 
techiii(jue for measuring the ultrasonic velocities in rocks usmg pulsed ultrasonic 
beams. The present paper gives values for both longitudinal and torsional ultra¬ 
sonic velocities, as determined by this method in the case of a number of rocks 
—igneous, sedimentary and metamorpluc—which are elastically isotropic. It has 
been found possible to measure both the velocities within an accuracy of 0-5 per 
cent in most cases. 

The results show that in rocks, both the types of velocities, longitudinal and 
torsional, lie within a rsinge of 5500-6500 and 2600-3600 meters/sec. respectively. 
The values in the case of igneous rocks are usually higher than those for the other 
two types. The variations of both longitudinal and torsional velocities in the 
temperature range of 3°C to 110°C have been determined in a few specimens. It 
is observed that the variation is linear and the velocities decrease markedly with 
increase of temperature. It is also found that these rocks are generally elastically 
isotropic. Slight departures, if any, from perfect isotrop)' are attributed to the 
heterogeneous nature of the rocks. The anisotropy percentage, which is small, 
is of the same order in the longitudinal and torsional velocities. 


5. A Preliminary Note on the Occurrences of the newly found Gabbroic 
Rocks in the Barabar-Nagarjnni hills and Adanipur-Sapneri area, 
Gaya District, Bihar. 

R. S. MithaIv and F. A. Ansari, Banaras. 

The basic rocks ranging from anorthosite to gabbro and norite are reported for 
the first time from this area. The outcrops of these rocks occur either in detached 
blocks or in as.sociation with a coarse grained granite and an iron ore deposit. 
The other rocks found in the area include minor occurrences of phyllites, schists, 
quartzite, granulite on the one Hand and fine grained to coarse porphyritic granite 
on the other. The basic rocks are massive, medium to coarse grained and are very 
similar to anorthosites from Mayurbhanj. 


6. Xenolithic and other Occurrences of Older Rocks in Bundelkhand 
Granites and Gneisses of the type area. 

R. C. Misra and M. N. Saxena, Ducknow. 

The paper gives an account of the xenolithic and other occurrences of older 
rocks in Bundelkhand granites and gneisses of the type area. The study of the 
Bundelkhand granites and gneisses in Hamirpur and Jhansi districts of Uttar 
Pradesh has shown that there are numerous outcrops of schists and quartzites etc., 
scattered throuphout the granitic masses. The nature of the outcrops varies from 
tiny patches to bands extending for long distances. 

The various kinds of rocks met within the xenoliths are :—^biotite schist, bio- 
tite-muscovite schist, quartzose schist, granetiferous muscovite schist, chlorite 
.schist, calcite bearing chlorite schist, talcose schist, amphibole schist, quartzites 
(nncontaminated as well as felspathic), ferruginous phyllites and amphibolites. 
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In most of the cases, however, they have become migmatiseci and granitised and 
show veined structure. 

The presence of chlorite-magnetite schist in the form of small hill masses 
near the Saprar dam site, .south of Mauranipur town, is noteorthy. This rock 
has also suffered granitisation. The schistose rocks appear to have a zonal dis¬ 
tribution; hornblendic and chloritic rooks being more common in Jhansi district 
and micaceous rocks being more predominant in Hamirpur district. 


7. Foraminifera and Palaeoccology of the Miocene (Burdigalian) Beds 
of Saurashtra, We.stern India. 

S. B. Bhatia and Krishna Mohan, Lucknow. 

Samples from .six different Miocene localities in Saurashtra were examined 
and the foraminiferal contents analysed. About sixty species were identified, 
including two new species. On the basis of the smaller foraminifera, the 
Burdigalian beds are divisible into two zones—Lower and Upper. The Lower 
zone is characterized by the abundance of Sirebliis hcccarii aff. var. gfohu/a .and 
liiphidivm indicum. The fauna is rich in the number of individuals though not 
in the number of species. Sediment.s belonging to this zone were deposited in 
shallow transgressive seas over the eroded surfaces of trappean-basalt. The 
foraminiferal fauna indicates a .shallow-water epineritic depositional en\ ironment. 
The Upper zone is charactcrizcfl by a sudden increa.se in the number of species. 
'I'lie ecologically significant species occurring in tins zone are-Ti’xtulaiia 
aggliitinans, T. gramen, Clavnliua pacifica, FAphidium indicum, Atchaias augulatwi, 
Sorites marginalis, Quinqueloculina sctninuliim, Operculina hartschi, 0. gianulosa, 
Ammodiscus incerlus, and Glomospira gotdialis. Bcological conditions during the 
ileposition of beds belonging to this zone appear to be different from those per¬ 
taining <luring the accumulation of the underlying Izeds. The contained foramini¬ 
feral assemblage indicates an infra-neritic depositional environment for this zone. 


8. A note on the ntilivSatioii of the Iron ores of Salem di.strict, vSouth 
India. 


S. Krishnaswamy, Calcutta. 

In this note, an attempt has been made to show that like its Swedish counter¬ 
part, the Salem inagnetile ores, though of jioor grade, could yet be concentrated, 
pelletised, then converted into Sponge Iron by the Wiberg-Soderfors process, and 
the sponge-iron .so produced could be treated in Kleclric Arc melting furnaces, for 
the production of high quality steels. Suggestions for the concentration of the 
Salem iron ores, and details of the pelletising process as now practised in Sweden, 
and brief notes about the Wiberg-Soderfors process have been included in this note. 

Owing to the availability of large supplies of water from the perennial Cauvery 
river, which flows close-by this well-known industrial town and owing to the 
presence of a well-established hydro-electric power-supply in.stallation here, Mettur 
town, lying within 32 miles by railway from the largest iron occurrence, viz. 
Kanjamalai, has been suggested as the most suitable site for such an Iron and Steel 
industry. Except for a small amount of metallurgical coal for the manufacture of 
bla.st furnace coke, which would have to be imported from the Bengal or Bihar 
coalfields via Calcutta and Cuddalore ports, and the Soderberg electrodes, which 
would have to be obtained from abroad, the other raw materials for such an industry 
lie within an economic distance of Mettur. 
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9. A Note on some Hot Water springs in Bombay State. 

S. Krishnaswamy, Calcutta. 

This note give.s a detailed account of the Akloli (Vajreshwari) and Ganeshpuri 
groups of hot springs in the Thana district, of the Ihiai springs in the Surat district, 
and of the Unapdeo springs in tlie Kast Khandcsh district. 

Recent investigations hy the author have .sliown, that while the Unapdeo water 
can be utilised as a “table-water”, provided it is found be bacteriologically 
sterile; that there is a possibility of develojiing the Akloli (Vajreshwari), the 
Ganeshpuri, and the Unai areas into “Spas”, .so that these waters belonging to the 
Chloride or Saline type (with .some of them being feebly radioactive), may be utilised 
by the needy, under expert .supervi.sion and conlrrdled conditions, hut owing to the 
fact that the observed and recorded information available about these springs during 
the past century, (since the days of Giraiid and Haines in 1855), had been .somewhat 
inconsistent in regard to such essential particulars, as the chemical composition, 
di.scharge, and temperature of the waters of some of them, the author feels that 
certain further detailed investigations under controlled conditions arc necessary, 
before one can draw final conclusions about the potentialities of those areas. 

10. A Traver.se through Gondwana succe.s.siou in the Satpura Basin. 

K. P. Rode and R. T. SnuKhA, 

The detailed field study of the Talchir rock formations in the Kanhan Valley 
near Hirdagarh had shown a consistant intimate association with tJie trappean intru- 
•sives and their derivatives. This close association characterised by graded contacts 
suggested as intimate genetic relationship between the two and led to the possibility 
t)f Talchir clays as being directly derived by decomposition of the trappean material. 
The occurrence of similar hands at different levehs within the Barakars and also the 
Motur prompted a study of the upper Gondwana formations with a view to see if 
similar relationships are also to be found in the upper Gondwana formatifUis. .\ 
traverse wa.s taken along Chhindwara-Piparia road passing through lower (.iondwanas 
near Parasia followed by Moturs, Deccan traps, Bijoris, Pachniaris, Genwas, Bagras 
and again through the Takhirs and the trajj near Piparia as mapped by Cror)kshank 
and this traverse had shown repeated occurrence of Talchir like chrome and varia- 
gated clays throughout various formations in upper GfUidwana snccession. ICvcn 
here their association with trap inlrusives was rcpeatc<lly observed and it left no 
doubt that many of the .shaly and clayey bands which occur in these formations and 
particularly in Moturs and Dcnwa.s liad intimate genetic relationship with trappean 
intrusives as was found to be the case with the talchir shales. 

11. The Ocean Currents and Water Types off the East Coast of India. 

E. C. La Fond, Waltair. 

Oceanographic investigations conducted under the auspices of the Andhra 
University, Waltair, have thrown considerable light on the hori?:oJital and vertical 
circulation and on the water types along the East Coast of India. From the sea 
temperature, salinity and density it is convenient to estabH.sh water types since 
(I) water of low density (Northern Dilute Water) is formed at one end of the Bay 
and (2) water of high den.sity {.Smithern Bay of Bengal Water) at the opposite end. 
Surface currents can be determined by the distribution of these water types or 
mixtures of them. Vertical circulation can also be ascertained by the orientation 
of subsurface water structure, for example, in regions of sinking the surface water 
type extends to greater depth than in adjacent areas and in regions of upwelling 
the subsurface water types are forced up to or near the surface. 
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12. Land Utilization in Mathura District. 

S. D. Misra, Nagpur. 

The paper (leal.s with the following points in detail (1) Land use .studies 
abroad, (2) Position in India, (3) Land use and applied geography, (I) Land use 
and our food supply, (5) Statistical data of the land use pattern from the district 
of Mathura--this includes the tables on (i) Land unfit for agriculture, (ii) Land fit 
for agriculture, (iii) Cultivable hind, (iv) Land out of cultivation, (v) .\utumn crops, 
(vi) t'pring crops, and (vii) Tlie differentials of the crop area. 

Due emphasis has been laid on need for Conservaiion. This includes the 
following programme :— 

A. Increasing the available supply of water by Itetter methods of irrigation, 
diking, regulating the use of ground water, diverting the rain water, controlling 
the small streams, .and forecasting the water supjdy. ]!. Restoration of the ravine 
lands. C. Checking erosion. I). runhase of marginal lauds. IL Selling conser¬ 
vation to public. !•'. Other types of conservation. 


13. Laiul-Ube Survey of Rayujiur—A sample .study. 

L. Y. KuIvKARNi, Dharwar. 

Ra>ai)ur is situated on Itangalore-ruona IJighvvay at a distance oi six miles 
from Dharwar and it represents the type of Land-use from this .area »>f the Bombay- 
Kainatak. This is one ot the six village-, selected from this area. Its land-use 
is greatly infiueiucd bv the Urban Centres—Hubli on one side and l>harwar on the 
other side and hence the selection, t'or this purpose the land-use. and the soil 
survey, the survey of the village proper and the socio-economic survey were carried 
out. (Jut of the total area of 12.35 acres, 80 per cent is under cultivation, 5 per cent 
is occupied by roads, railways and buildings, 14 per cent is a grazing land and 
1 per cent includes tank and the land under ‘non-agricultural purposes’. The 
climatic conditions of Rayajnir favour both Kharif as well as Rabi crops. Hut the 
Kharif crop is predominant and occupies more acreage. The soil is poor on one sitle 
of the road and at the foot of the hill. More than 15 per cent of the cultivated 
area is deep black soil mostly given to cotton and other crops. Predominant features 
of land-use survey ot this village can be summed up as under 

1 . There exists a close correlation between the soils of Rayajiur and tiie crops 
that are produced there. 

2 . There is a constant pressure on soil as can be seen from the land-use map. 

3. There is very little grazing land as well as wasteland and this has put a 
fullslop to dairy industry of the village. 

4. There is overgrazing due to the large number of cattle. Destruction of trees 
lias also taken place recently for various reason.s. 

5. The present land-use is- influenced partly by the geographical factors and 

partly by the economic and .social aspect.s. * 

6 . There is no more land left that could be brought under cultivation. 

7. On the whole, majority of the villagers are well-off, though ixvorly dressed 
and uneducated. 

8 . Agricultural practices are much improved compared to the past and also 
compared to the other adjacent villages. 

9. Cliange in agricultural pattern of Rayapur is mainly due to the increase in 
urban population in Dharwar and Hubli wliich can be seen from the increase in 
the acreage under potatoes, vegetables, chillies and groundnut. 
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10. Lastly, their outlook on life, social and cultural activities are largely 
influenced by these two urban centres situated on both the sides of Rayapur. 


14. Geographical aspects of Dharwar Market. 

L. Y. Kulkarni, Dharwar. 

Dharwar once a small village has developed into a large town in the course of 
the last century. The town lias gained its importance during the recent years 
as a result of many factors. The nodal position of Dharwar has favoured its 
growth. It is well connected by roads with the surrounding areas. It is a centre 
of education and commerce. The Dharwar market is the second largest in the 
district next to Ilubli. Articles sold in the market arc mainly to satisfy the primary 
needs. Villagers derive many advantages by vi.siting the Dharwar market. It 
facilitates easy movements of goods and people. It being a District place, there 
IS more demand. vSecondly, villagers after .selling their produce can purchase 
cloth, fertilisers, implements and take loans from the Co-operative Societies. 
Thirdly, there are rice husking mills in Dharwar. Lastly, Dharwar affords many 
facilities for recreation. 

The articles which are brought to the Dharwar market are produced by the 
sellers mostly in their own fields. The nature of these articles, however, change 
from sea.son to season, in order to study these changes in the commodities from 
time to time, to fiinl out whether these articles are produced in the .surrounding 
area or brought from a long distance, whether the neighbouring area is self- 
sufficient in each of these commodities or otherwise, to find out the shortages and 
the ways in which tliey are .supplied to the people of this area, the Survey of the 
Dharwar Market was undertaken. 

The Survey of the Dharwar Market was restricted to fcxid-stuff.s only. About 
900 persons were interviewed from 73 places. The largest group comes from 
Dharwar proper, then comes Hubli. The number of sellers decrease according to 
to the increase of distance from Dharwar. Out of these 44 per cent were head- 
loads ; 27 per cent by carts, which reflects on the standard of living of the 
sellers. The production of the commodities is largely dominated by the climatic 
factor. Rice, Jawar and pulse.s are largely sold after the harvest. Vegetables 
arc .sold during the rainy season. However, the Dharwar market has been spe- 
ciali.sed in rice trade since “Mugad variety” of rice has become popular in the 
surrounding area. Lingayat community is dominating in agriculture as well as in 
crmnierce. Further progress has to be achieved through the cooperative societies 
by educating the cultivators, by advancing long term loans, by explaining improved 
methods of cultivation and of grading, by making arrangements for storing the 
produce and by supplying improved variety of seeds, fertilizers and implements. 


Secdob VI, Botany. 

* ' ' ' 

1. The effects of certain synthetic growth regulators on the process of 
vernalization of Sesatnum indicum D. 

S. C. Chakravarti, Bhopal. 

Present piece of investigation Ijas been undertaken to determine the effects 
of prevernalization soaking of se^, with lAA, NAA, 2,4-D and TIBA in the 
concentrations of 50, 0-5 and 0 005 j^ni. .in distilled water on the induction of 
early flowering in Sesatmim indicum L., T, 10. Only unsplit seeds were used for 
experimental purposes. 
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There was no significant difference in the time taken to flower by plants raised 
from seeds subjected to a pre-sowing treatment of :— 

(i) Soaking with water; 

(») Soaking with solutions of different chemicals; 

(Ui) Soaking with water followed by chilling; 
and (iv) Soaking with solutions of different chemicals followed by chilling. 


2. Physiologic specialisation in Colletolrichum graminicoluin (Ces.) Wils. 

Khurshkkd Aij, Aligarh. 

barge number of isolates of Colletotrkhum giaminicolum (Ces.) Wils. were 
made from different varieties of sorghum from different localities in the Aligarh 
district. Out of these, 14 isolates could be distinguished from one another on 
the basis of several cultural characters .such as (i) topography, (ii) zonatiou, 
(HI) the amount of aerial mycelium, (ii’) colour and (v) size of the colony. These 
characters liave been constant for each isolate for the last two years. 

I'he isolates also differed in the rate of growth on different media under 
the same experimental conditions. Jlesidcs, some of these isolates also differed 
in their pathogenicity on different varieties of sorghum. 

These studies establish the fact, beyond doubt, that there exists the pheno¬ 
menon of ph 3 ’,siologic specialisation in Collctotiichiini jitatuiiiicohou, the causal 
organism of anthracnose of sorghum. 


3. Indirect (lermination of Conidia in Peronospora hifoliorum de Bary, 

M. H. Far(X)qui, Aligarh. 

vStudies were made on the germination of conidia of several species of Peronos- 
pora. In Peronospora viciac, P. parasitica, P. tabicina, P. licstriiclor and P. effusa 
germination occurred by the formation of germ tubes but in Pcnmospina tiifolunum 
de Bary on MelUotus parviflora Desf. zoospore formation was observed (indirect 
germination) along with the direct germination under the identical experimental 
comlitions. 


4. Studies on mineral nutrition of three isolates of Helminlhosporium 
sativum Pam. King & Bakke. 

Arrar M. Khan and M. A. Siddiqi, Aligarh. 

Studies were made on the effect of mineral elements on the growth of three 
race.s of Hclmintkospothnn sativum. Each element whose effect was to be deter¬ 
mined was eliminated but replaced by another 'element. The races differed as to 
the effects of different elements on the rate of their growth. 

Race 3 grew profusely while race 1 and 2 less so. The elimination of nitrogen 
from the culture medium retarded the growth of all the three races. On the 
other hand, elimination of all the other did not affect their growth appreciably. 
No differences were observed in pH of the medium and colour of the mycelial mat. 

The races 1 and 3 did not sporulate even after five days when nitrogen, 
potassium, phosphorous and magnesium are eliminated. The races 2 also did 
not sporulate in the absence of nitrogen and potassium. It did sporulate on fourth 
day on a culture medium lacking phosphorous and magnesium. 
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5. Pathogenicity of three races of Helminthosporinm sativum Pam,, 
King & Bakke, against recommended barley varieties. 

Abr.a.r M. Khan and M. A. Siddiqi, Aligarh. 

Hchninliiosporinm sativum Pam., King and Bakke is respon.sible for great 
damage to barley in Aligarh district. Stndie.s were made to find the varietal 
resistance of this crop against the three races of the fungus namely A, B and C. 

Race A is highly pathogenic to barley varieties C 50, C 84, C 251 and less 
so to varieties K 12, C.N. 292, C.N. 294 and N.P. 21. Race B is similar in its 
pathogenicity to Race A. Race B also resembles lo Race A in the degree of its 
virulence. On the other hand Rjice C is weakly pathogenic on all the varieties 
tested. 


6. Varietal resistance of recoinniended wheat varieties against tlirec races 

of Hclminthosporium sativum Pain. King ik Bakke. 

Moid Ahmad Siddiqi and Abrar M. Khan, Aligarh. 

Blight of barley caused by Hclminthospoiiiiin salivinn I’ani. King and Bakke 
is lesponsible for causing great damage to the crops Iw killing the plants or by 
producing badly shrivelled grains. lixperimeiits were made to find out the varietal 
resistance against three isolate.s of the fungus arbitardy named as races A, B and C. 

The three races. A, B and C exhibit varving re.actions on wheat varieties. 
Race C is less j)a1hogenic than either .A or B. A and B exhibit almost the same 
reaction on varieties C 13, N.P. 710, N.P. 720, l'l)791, C 4fi, N.P. 775, N.P. 12.5 ami 
N.P. 62. \'atiely N.P. 52 is higlily susceptible lo race B while PI> .591 is Ics-., >,o. 

7. 1 eaf curl of Papaya. 

Abrar M, Khan and P. R. Mriita, Aligarh, 

I<eaf curl of papaya is quite common in North India. It lias been attributed 
lo Virus. The disease condition is associated with tlic galls on the roots induced 
by a Mcloidogyne mafioni. The infected plants become stunted with a crown of 
twisted dark green leaves and curled petioles. Infection tests .show that the 
nematode attacks a variety of hosts like b(.an, Phascoliis mango; brinjal, .Solaiiiim 
melangoia; tomato, Lycopcrsiciim cscidcnlum; papaya, Caiica papaya; Fiats 
catica; and Impatiens balsamina. 


8. Cytological .studies in the tribe Andropogoncac, Grarnincae. 

S. M. SiKKA and K. K. Meiira, New Delhi. 

Cytological investigations in the tribe Andropogonene, Crramincae, wore until 
recently confined only to the determination of somatic chromosome ^numbers of its 
various species. An extensive study of the chromosome numbers and the meiotic 
behaviour of all the species belonging to this tribe has been initiated at the Indian 
.Agricultural Research Institute. The present w'ork outlines the details of cytologi- 
ral investigations conducted in 52 geographical collections of grasses belonging to 
19 species and 10 genera of this tribe. 

The gametic chromosome number was reported to be n=:10 in Chrysopogon 
montanus, Cymbopogon nardus, Dichanthium annvlatum, D. sericeum, Erianfhns 
munja, Imperata cylindiica and Veliveria zizaniaides. All these strains showed a 
regular nieiosis. Ten bivalents were observed at MI in all these species. 
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The gametic chromosome number was reported to be ii=20 in Andiopogon 
gayanus, A. ischacmitm, A. caiuasica, Cymbopogon maitini, Ilypanhcnia ruffa, 
Bothriochloa pertusa, B. intermedia, B. odoiata, B. glabra, Oichanthiuni annulatiim, 
I), caricosum, and Hetcropogon contoiins. Besides these, the gametic chromosome 
number was reported to be n-25 in Andropogon ischaemum; 30 in Hetcropogon 
coiitortus, Bothriochloa insculpta and B. intermedia, and 40 in Chrysopogon 
montanus. 

Tetrapoloid plants of Dichanthium amntlalum, D, caricomiu, Andropogon 
ischacnium, Hetcropogon contortns, Bothriochloa glabra, B. odorata, B. intermedia, 
the pentaploid A. ischaemum, and hexaploid plants of H. contoilitu, B. insculpta 
and B, intermedia showed varying degree of cytological irregularities during meiosis. 
Chromosome associations and chiasma frequency was studied at diakincsis and MI 
in all the geographical collections of these grasses. Multivalents were observed 
besides bivalents and univalents Laggards and dividing univalents were also 
observed at AT. Cytokinesis was observed to be irregular. I’ollen grains showed 
variation in diameter. 

Chromosome races within a taxonomic species of this tribe have e.irlier been 
reported in Bothriochloa inicimcdia (Oke, 1950), Ilcieropogon contoitus (Cclarier 
and Harlan, 1953; Mehra, 1954), Sclihna nervosum (Mehra, 1955) and ('hrysopogon 
montanus (Mehra, 1955). 

In view of meiotic irregularities and polyploidy, it is concluded that the tribe 
Andropogoncae has undergone an extensive cytological evolution in the recent past. 


9. On the frntification of Tricoccites tiigonum Rode, from the Deccan 
Intertrappcan Series of India. 

Mrs. S. D. Chitabry, Nagpur. 

The pajicr deals with the investigation of fructification of Tricoccilcs trigonum 
Rode, and redescrihes the fruit in as much detail as possible. The fresh speci¬ 
mens are collected from Deccan lutertrappean beds of Mohgaon Kalan, Chhindw'ara 
District, Madhya Pradesh, India. 

The previous diagnosis of the genus Tricoccites is amended as follows : 

Elongated fructification composed of closely packed fruits, probably enclosed in 
several enshealliing leaves. Fruit 3-locular, 3-sccded drupe; shape triangular in 
transverse section, or rounded or truncate in longitudinal section. Fruit wall with 
three main regions; outer region thin, fibrous; middle region broad, divided by 
radial plates of fibrous tissue alternating with soft tissue or siiaccs; inner region 
richly fibrous and thick. Loculi rounded in cross section occupying angles of fruit, 
with one vertical large seed in each. vSeed attached by placenta extending from 
base of loculus up along its outer edge. Tesla of three regions : Embryo not 
preserved. 

Specific diagnosis of Tricoccites trigonum is also amended from further investi¬ 
gation of the fruit. Structure of the sheaths .show several striking points of agree¬ 
ment with the leaf and leaf-shoatlis of Cycianihodendron .Sahnii (Rode) Sahni and 
Surange. This interesting matter needs further investigation from better specimens 
to clarify the doubt, if the sheaths belong to Tricoccites and secondly if they do, 
tliat they belong to Cyclanthodendron. It is worth this investigation for the fruits 
are different from those of tlie living Cyclanthnceae. 

About the affinity of the fruit, the closest agreement is seen with Attalea, a 
3-locular, 3-seeded drupe of Pnlmae. There is however no generic affinity, for the 
fruits of Attalea form a loose fructification and are of different shape. If the sheath 
leaves belong to Tricoccites, they can be readily matched among the Palms It 
seems reasonable to refer 1 ricoccites, tentatively, to the Palmae as an extinct genus. 

4 
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10. Evolving wilt resistant strains in Tur {Cajanus cajan 1,.). 

Dr. Syed Vaheeduddin and Mr. S. N. Nanjandiah, Hyderabad. 

Tur wilt (Ftisarittm udnm) though appearing sporadically hi the State of Hydera¬ 
bad causes an annual loss of about a lac of rupees. With a view to evolve wilt 
resistant strains, material from will infested areas was collected. The work was 
c.arried out at the Sangareddy Agricultural Research Station. For this purpose, 
compost made out of wilted plants was nicely spread in one plot and thus an area 
thoroughly infected by wilt was made available. Samples collected as mentioned 
above were planted in this plot and a systematic selection of wilt resistant plants 
was made year after year. The work commenced with 14 samples in 1st year 
1943-44 and in subsequent )^ears the work was confined only to the selected plants 
and their progeny found resistant. By 1948-49, 3 lines showing resistance to the 
extent <jf 80-90% were isolated. In each year care was taken to see that the plot 
was thoroughly infested with wilt fusarium ndum and the material to be tried was 
flanked on either side by susccptable local to serve as control. Thus, at present 
we have isolated 3 strains namely S.T. 1, S.T. 2, and S.T. 3 showing a range of 
resistance of 80-90%. 


II. Phyto.sociological Study of the Association of Aslcrcantha lojigifolia 
and Cyperus albomarginalus. 

F. R. Bharucha and V. M. Meher-Homji, Bombay. 

Phytosociological survey of Astcrcantha longifolia Nees. association was under 
taken according to the methods of Braun-Blanqiict. 'J'his as.sociation is named after 
Asteracantha longifolia, the dominant species and Cvix-rus albomarginatus, the most 
characteristic species. The characteristic exclusive species are Cyperus albomarginatus 
and Cyperus dilutus. This association is rich for it contains as many as 94 species 
which are divided into seven groups—characteristic exclusive and preferential species, 
Species of Order and Alliance, I'acies vSpccies of Halophytes, Companion Species and 
Accidental Species. The allied hydrophytic associations are grouped in the order 
of Sphacranthus indicus. Finally, it is shown that the present association is not 
seasonal but that it exhibits two aspects—monsoon and winter according to the 
sea.sons. 


Section VII, Zoology and Entomology. 

(i) Protozoology. 

1. The effect of Urethane on Growth and Division rate of Spirosiomum 
ambiguum. 

B. R. vSeshachar and P. B. Padmavathi, Bangalore. 

Fthyl urethane (Sat. solution in w'ater) added in small quantities (2 drops in 
1 c.c. culture fluid) produces a profound effect on division rate of .Spirosiomum 
ambiguum. An analysis made over 3 w'ceks shows that there is an initial lag in 
fission rate followed in the second week by a highly accelerated rate of fission. 
At the end of the second week, the animals resume the normal rate of fission of 
once in four days. 

These phenomena are explained as being due to the production, in the cell, 
of two substances, one of which inhibits division rate, while the other counter- 
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acts it and tends to restore to the normal. A detailed analysis is presented in the 
paper. 


2. The niicronuclei of Sf>irostomum ambiguum during regeneration. 

B. R. Seshachar and P. B. Padmavathi, Bangalore. 

Observations on the life-cycle of this Spirotrichous Ciliate showed that the 
number of micronuclei was subject to considerable variation, sometimes as few 
as 20, at others as many as hundred, being found. Consistently, however, about 
20-30 were found to take part in mitosis during binary fission (Padmavathi, 1955a 
and 1955b). There was evidently a process of increase as well as decrease of 
niicronuclei going on in the organism. To under.stand this phenomenon of micro- 
nuclear variation and also to account for it, a series of regeneration experiments 
was executed during which animals were rut into 2, 4, 6, 8 and 12 fragments. 
'I'lie fragments were allowed to regenerate for 48 hours and later fixed and stained 
and the niicronuclei counted. It has been established that the niicronuclei in¬ 
crease ill number during regeneration and it seems probable that the inicronuclear 
hubstance offers the source of this increase. 


(ii) Crustacea. 

3. Stuclic.s oil the Sinus Gland of Crustacea. 

Ruby Danieu, Madras. 

A study of the morphology and histology of the sinus gland and x-organ in 
SquiUa luHo.schista and Ocypodc quadichandii has been made. The sinus gland 
of Squilla holoschista (unlike in Squilla umntis) is situated between lamina 
ganglionaris and medulla externa. In shape it differs from the latter in resembling 
both inverse and everse types of gland. In the presence of two distal ventral 
folds and a dorsal fold the gland appears to be uniciue. The histological features 
of the gland are similar to those in other Malacostraca in consi.sling of very few 
nuclei and in absence of cell walls. The x-organ of Squilla holoschista differs 
from that of Squilla mantis in being undivided into two parts and situated distal 
to the medulla terniinalis. 'J'he cells show' varied cytological inclusions found in 
the cytoplasm which suggest that they represent different stages in the production 
of the .secretory substance. The secretory droplets in the sinus gland of Squilla 
holo'^chista are of three types which recall the colloids A, II and C described in 
Sesarna dahaani (Kuami 1951). Evidence is cited to suggest a transformation of 
one type to the other. 


4. The developiTient and metamorphosis of three species of sessile 
barnacles. 


A. Daniee, Madras. 

The early development, duration of larval life, and the complete description 
for six naupHar and cyprid stages of Balahus amphitritc variegatus are given. The 
attachment of the cyprid larva and the different phase of orientation are dealt with 
in detail. The developmental stages of Balanus tintiuiiabulum tintiunabulum are 
briefly sketched and are compared with that of B. a. %>ariep;alns. The develop¬ 
mental stages of Chtatnalus stellantus stellatus are described. Bassindale’.s accounts 
are discussed. 
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5. Colour as a factor influencing the settlement of barnacles. 

A. DanieIv, Madras. 

Experiments show that the three Madras species of sessile barnacles which 
foul timber settle in maximum numbers on red, black and white panels in pre¬ 
ference to those of blue, green and grey colour, grey panels being the least 
fouled. The results of the experiment further show that the reactions of the 
cyprids to colour may be based on a comple.x of several factors rather than a 
sample direct relation to different parts of the spectrum. 


6, Ivcrnaeid Copepods parasitic on Flying Fish. 

C. P. Gnanamutiiu, Madras. 

Species of the genus PeiincUa arc of interest because of their ability to para¬ 
sitise widely different hosts such as the warm-blooded Cetacea as well us the 
cold-blooded fish, and have been found on fishes dilferiiig markedly in habit. They 
are also of interest because the same species infests several species of fish hosts. 
Four different species oiPeniicIla (P. robusta, P. plulyt rphaliis, P. elegans, and 
P. longicauda) parasitic on Indian fh-ing fishes are described for the first time. 


7. Structural pccularities of the p.sainniophilous copepods. 

S. Krishnaswamy, Madras. 

The peculiarities of the structure of psammopliilous copepods show a close 
degree of harmony between the environment and the animal, and sjiecies bolongin.g 
to different families have a number of features in common. The majority of the 
sand-dwelling copepods are less than a mm. in length and arc either cylindrical 
and vermiform (e.g. Evansula) or dorso-ventrally compressed (e.g. Emcitonia). 
The antenmile, antenna, and the mouth parts are reduced. The exopods of the 
legs are reduced, 2-joinlcd in Psamviflh’piaslacus and 1-jointed in Psainiuaalactis 
or is completely lost as in Psammopsyllus. The endopod is also reduced and is 
1-jointed (Emerlonia) or absent (Lcplop.syllus). In ScwcJluia, a new .genus from 
Madras, the exopod of the first leg is absent, the rami of the second and the third 
legs are 1-jointed and the fourth leg is represented by a lamina. The setae are 
fewer in number and are geniculate. 


8. Notes on the bionomics of the psaininophilous copepods of Madras. 

S. Krishnaswamy, Madras. 

In spite of the keen interest evinced in the taxfuiomy of the psammopliilous 
copepods, our knowledge of the bionomics of these forms is very scanty. The 
availability of tlie.se copepods in large numbers at Madras made it possible to make 
a few observations on tlie locomotion, reaction to light, ability to withstand desicca¬ 
tion, toleration of salinity changes. While at bottom of the vessel, these copepods 
crawl about with the help of legs or wriggle about like worms, by the undulations 
of the thoracic as well as abdominal segments. Some of these copepods are photo- 
trophic (e.g. Leptastacus euryhalinus). All these are hi,ghly thigmotactic. They 
retain their activity even when the moisture content of the sand is as low as 15% 
and withstand variations in salinity from 33% to 15%. Two epizoic protozoans, 
a vorticellid (on Neoleptastacus Sp) and a suctorian (on Arenosctella Sp.) have 
been recorded. 
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9. Chroinatophorotropic activity of the neurosecretory cells of the thoracic 
ganglion of Paratelphusa hydrodromous (Herbst). 

K. K. Nayar and R. Parameswaran, Trivandrum. 

Three types of neurosecretory cells designated A, B and C are present in the 
thoracic ganglion of the crab, Paratelphusa hydiodrotnotis. Using the cojnnion 
fresh water shrimp Caiidina sp., as the test animal it has been possible to show 
by a series of injection experiments that the B cells produce a chromatophoro- 
tropic principle which brings nlx)ut a concentration of the red chromatophores in 
eyestalklcss test animals. This result agrees with the findings of Matsumoto (1954) 
for the crab, Eriocheir where young crabs of the same species were used as test 
animals. 


10. Studies on the manufacture of .semidried i^rawns, with reference to 
the levels of moistitre and sodium chloride in the flni.shed product 
and the percentage yield. 

R. Venkataraman and A. O. Va,<?avan, Kozhikode. 

Semidried prawns are prepared by blanching and shelling the prawns and 
drying the pulp obtained. The levels of moisture and .sodiunj chloride in the 
different stages of processing are estimated and the percentage yields for different 
specic.s at varying moisture contents were worked out. The yield of finished 
product varied from 15-25%. The moisture content in the finished product was 
40-45% and the sodium chloride content 20-25% (on dry basis). The yield of raw 
pulp was 30-40% of the weight of raw prawns and the weight of dried pulp was 
55-65% of the raw weight of the pulp. A study of the keeping quality of semi¬ 
dried prawns at various levels of moisture content was also made and it was 
observed that a moisture content of 43 5% is the optimum considering the keep¬ 
ing quality and the texture of finished product. 


(iii) Entomology. 

11. Studicis in Seniiaquatic Orthoptera. 

A. P. Kapur, Calcutta. 

On account of the abundance, of .streams and rivulets in many parts of India, 
one comes across an interesting variety of Orthoptera which lead a seniiaquatic 
mode of life. The writer records observations on several .seniiaquatic species of 
Blattidae, .Acridiidae, Tetrigidac and Gryllidae occurring in Bihar and West Bengal. 

'I'he Blattidae (Stictolampra plicata) remain partly covered by water among debris 
and stones at the edges of streams and have specially modified posterior pair of 
spiracle.s which if necessary protrude out of water to draw' the air. Their food 
consists of decaying vegetable and animal matter but in the lalioratory they could 
be bred on blotting paper, dog-biscuits and yeast. The Acridiidate (Gcsontila 
pnnetifrons) on the other tiand feed on green vegetation which grows in and around 
water. Normally living freely on their host plants they will dive into water when 
disturbed and swim actively with the aid of the hind pair of legs, the tibiae and 
tarsil of which are flattened. They have serrated ovipositor with which they saw 
into plants for egg laying. 

The Tetrigidae (Scelintetia harpago) inhabit small streams or large rivers and 
usually remain submerged in water except for the head and the anterior part ol 
pronotum. With leas,t alarm, they also go nnder water apparently carrying a 



24 


Proc, 43rd Ind, Sc. Cong. : Part IV 


supply of air beneath the pronotuiii, with the result that they are able to remaiu 
there for a long time, hike the Acridiidae, they also swim fast and have serrated 
ovipositor. The Gryllidae (Pteroncmobius pictus) usually occur rather gregariously 
on boulders surrounded by water in streams or rivers. When disturbed, they jump 
and hop freely on the surface of water with the aid of hind pair of legs which are 
modified for the purpose. They neither enter water nor get wet and are apparently 
the least adapted to aquatic life. 

12. Larva and pupa of Aedes {Stegomyia) w-albus Theobald, 1905 

(DlPTERA-CUhlClDAli:). 

P. K. RajagopaIvAn, Poona. 

harraud (1934) in his monograph on culieine mosquitoes of India, slated that 
the larvae of Aedes w-albus Avere unknown. This paper is meant to provide such 
descriptions based on the examination of larval and pupal skins which were 
determined to be those of Aedes w-albus, from the resulting adults. Barraiul had 
followed the nomenclature of the chaetotaxy of the larva as jiroposed by Phlwards 
and Given (1928) who takes into account only five important hairs on the fronlo- 
clypeus, whereas in this paper the nomenclasure used in the description of the 
larva is that of Belkin (1950) who takes into account all the hairs. The nomen¬ 
clature used in the description of the chaetotaxy of the pupa is that of Knight and 
Chamberlain (1948) ns revised by Belkin (1952). The larva resembles very closely 
with the larva of Aedes (Stegomyia) albopicLus another common Stcgouiyia of 
India, and the important points of differences are also mentioned. 

13. Neurosecretory pathways in the insect Iphita limbata Stal. 

K. K. Nayar, Trivandrum. 

Neurosecretory cells i.c., neurons with pronounced glandular activity and their 
axonic pathways could easily be followed up in many insects b}’ a staining in 
Goniori’s chrome alum-haematoxylinphloxin. The brain of iphita limbata Stal 
(Pyrrhocoridae : Hemiptera) bears two clusters of median neurosecretory cells in the 
pars intercerebralis, each cluster having sixteen cells. The axons of these secre¬ 
tory neurons jiass ventralwards and crossing each other, emerge posteriorly as the 
nervi corporis cardiaci. Kach iicrvus is connected to the corpus cardiacnm forming 
a pathway for transmission of neurosecretory colloids to that gland. The allatic 
nerve transmits the neurosecretory material to the corpus allatum. The recurrent 
nerve also shows abundant neurosecretory colloids. Probably the neurosecretory- 
material pass into the blood at the anterior end of the aorta where these colloids 
could be seen in many preparations. 

14. Preliminary observation on the oothecae formation of the species 

Aspidomorpha miliaris (Family Chrysomelidae, Order Coleoptera). 

D. Mtjkerji and P. Bannerjee, Calcutta. 

The oothecae formation in Aspidomorpha miliaris is quite remarkable owing 
to its lateral outgrowths. The oothecae is cylindrical and membranous. It is 
dixisible into fourteen compartments. Each compartment has four eggs arranged 
in linear manner. In all there are fifty-six eggs. These eggs are seen through 
the transparency of the oothecae. The oothecae were collected from the garden of 
the University College, Ballygunge, Calcutta in November, 1954. They occur on 
the leaves of Ipomia, Tlie oothecae are attached to the ventral surface of the leaves 
by lateral outgrowths of the oothecae. 
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15. Insect Fauna of Pilani I. Hemiptera. 

S. N. Mathur, P, K. B. Menon and S. R. V. Rao, Pilani. 

In tliis present paper the authors have recorded some of the common Hemipteran 
inhabitants of Pilajii (Rajastlian), Pilani is a part of Rajasthan where prevails 
a semi-arid condition. These bugs do a considerable havoc to the plants in these 
regions and in this paper is given an account of these bugs in relation to their 
hosts, and the time in which they are found abundantly. A good number of aquatic 
bugs are also observed. In all 23 bugs out of which many are plant feeders, while 
the rest are aquatic. This is only a preliminary study to the Ecological survey 
of Pilani--which is under progress. 


16. Some newer insecticides for the control of kutra —AmsacLa moorei 
Butler. 


Sardar Singh and Jarnaii, Singh, I^udhiana. 

BTIC 10% dust at -10 lbs. per acre proved to be very effective for the control 
of Kutra caterpillars and almost complete mortality was obtained within six hours 
of the treatment, when the sun was bright. Results with BIIC ‘25% suspension 
were as satisfactory. Endrin 0-05% emulsion and Basudin -05% emulsion at 100 
gallons per acre also proved satisfactory both in the laboratory and field trials. 

Under the prevailing market prices, the cost of insecticide for tieatment of an 
acre field infested with Kutra works out as under : — 


BHC 10% dust ... 
Endrin 05% emulsion 
Basudin 05% emulsion 


Insecticide 
needed per acre 

(i) 40 lbs. 

{/!) 60 lbs. 

100 gallons 
per acre 
Do. 


Cost of insecti¬ 
cide per unit 

Ks. 400/- per ton 
Do. 

Rs. 65/- per gal¬ 
lon 19-5% E.C. 
Rs. 120/- per gal¬ 
lon 20% E.C. 


Cost of required 
insecticide per 
acre 

Rs. 7/8/- 
Rs. 11/4/- 
Rs. 16/4/- 

Rs. 30/- 


BIIC 10% dnst remains the effective and economic control measure for Kutra, 
Erom the preliminary studies reported above, Endrin 0-05% emulsion and Basudin 
0 05% emulsion appear to be equally effective. These insecticides at the above 
concentrations appear to be uneconomic at the current marketing prices of the two 
insecticides. Their use has to await either a substantial reduction in their market¬ 
ing prices or reduction of the two required dosage as a result of further laboratory 
and field trials. 


17. Dc.struction of nests of mound building termites. 

Sardar Singh and Pritam L.ai. Siiarma, Budhiana. 

Different strengths of DDT, BHC and Aldrin were tried for the destruction of 
w'hite-ant nests of the mound building species. Aldrin emulsion consistently re¬ 
sulted in the destruction of the colonies and even 0 0041% concentration {yl tola 
40% Aldrin E.C. in 60 seers of water) was sufficient for the purpose. BHC 0-1% 
suspension at 60 seers per colony though effective could not be depended upon 
to completely destroy all colonies. Very high doses of DDT were required for 
destroying the termite nests. 
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It is recommended that about one tola of Aldrin 40% E.C. in 60 seers of water 
may be poured in the broken off freshly built pyramid of the mound of an average 
sized colony (lO'-lI" Girth and 2'-9" height). For very large mounds double the 
quantity of the above concentrate of the insecticide may be used. Aldrin 40% 
einulsifiable concentrate is currently quoted at Rs. 48/8 per gallon and the cost of 
one tola of the material works out at less .than two annas. 


18. Some field observations on the colour variations in Chrologonus 
(Acrididae, Orthoptera). 

Asket Singh, Hoshiarpur. 

There is a considerable variation in the colour of the dorsal surface of the body 
and .the appendages of Chrotogotius sp. (probably C. trachyplcriis). Vcntrally all 
the individuals are milky white with black rounded spots all over. Another uniform 
feature in their colouration is the presence of a white transverse band running 
across the face just below the compound eyes and continued posteriorly along the 
ventral margins of the deflexed lobes of the pronotmn. On account of the varia¬ 
tions in the colour of the dorsal surface, however, the species can be divided into 
four major division.s. Majority of the individuaLs, about 70% are light khaki in 
colour. The second category of individuals are like the first in general colouration 
but with jjostcrior half of pronotum and basal, dorsal region of the hind femora 
white. Such individuals constitute 15-20% of the population. The third and the 
fourth categories which are less numerous, are dull ochre and blackish respectively. 
It may be added that there are intermediate forms between all four categories 
described above. All the forms are found throughout the year together. Copulation 
has also been observed between the various forms in the field and in the labora¬ 
tory. There are variations in the length of hind femora also, but no correlation 
between their size and the colour variations described above could be established. 

The influence of weather on the colouration of various categories is under 
investigation to see if there are seasonal changes. 


19. Preliminary observations on a mite infestation on the grasshopjjer 
Chrologonus. 


Asket Singh, Hoshiarpur. 

D. K. McE. Kevan in a review of the work on the genus Chrologonus states 
that the mite infestation of this genus is very rare. In the ca.se of Chrologonus sp. 
(probably C. trachypterus) found in Hoshiarpur area (Punjab, India) however, more 
than fifty per cent of the adults and the nymphs were found infested during the 
month of October. The adults and the nymphs collected from the same localities 
in November showed less than 1% infested individuals. Obviously the parasite 
remains active during the warm and humid weather. 

The most commonly infested regions of the body are the cervical membrane, 
the bases of the coxae and the hind wings. The mites do not confine themselves 
to soft parts only, but they have been observed attached to hard parts also viz. 
the head capsule, the pronotum, .the legs etc. with their mouth parts fixed on 
the body wall. 

In the adults when heavily infested, the most damage is done to the hind 
wings which become very badly punctured and torn up, with the result that they 
become entirely useless even for short flights. 

Further work on the mite is in progress, 
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20. Preliminary observations on. the effect of light and tempeihture C(a 
the feeding activity of the Desert Locust Schistocerca gregatia 
Forsk. 


AsKer Singh, Hoshiarpur. 

It is well known that the feeding activity of the locust swarms practically 
ceases during the night. They start actively feeding after the sun rise when it 
warms up. To determine whether the low activity during the night is due to fall 
in temperature or darkness, the quantities of cabbage eaten by hoppers and adults 
under different temperatures, and during day and night times at a constant tem¬ 
perature have been determined. In an experiment, two groups (Fd 1 and Fd 2) 
each consisting of 20 V stage hoppers were placed in a well lighted room. One 
of these (Fd 1) n.sed to be exposed to the sun from 10 a.m. to 6 p.m. daily during 
the month of January, Fd 2 served as control. During eighteen days Fd 1 hoppers 
consumed food as much as four and half times more in weight than the control. 
At nighto though both the groups remained at the same temperature, the Fd 1 
lioppers consumed three times the quantity of food eaten by Fd 2 group. This 
seems apparently due to the stimulus which the exposure to the sun gave to the 
appetite of the Fd 1 hoppers. Furthermore whereas the Fd I hoppers consumed 
at an average of about 6 gms. of food on bright sunny days, between 10 a.m. and 
G P.M. per day, on the cloudy days when the temperature was considerably lower, 
they consumed only about 1-6 gms. per day. 

In another experiment, twenty adult locusts were placed in a room of which 
the temperature remained almost constant (80°F.). In the day time there was 
sufficient light in this room. The food consumed by these adults during the night 
was about half of that consumed during the same number of hours in the day. 

Thus it is concluded that temperature and light, both govern the feeding 
activity of the locust. 

21. Skeleto-muscular system of the Red Cotton Bug Dysdercus koenigii 
Ft). (Heteroptera; Pyrrhocoridae). Pt. I. The Head and Organs 
of Ingestion. 

SUDARSHAN KuMARl, Delhi. 

The skcleto-muscular sy.steni of the head of Dysdercus koenigii Ifabr. has been 
studied. The head is of prognathous type. Its dorsal surface is formed of the 
vertex and the frontoclypeus, the lateral walLs of the two genae, and the ventral 
wall of a rect.'mgnlar "gula” which continues anteriorly into a pair of maxillary 
plates. 

The frontoclypeus bears a pair of clypeal folds which demarcate a central 
anteclypeus from the two lateral paraclypeal areas.The maxillary plates are demar¬ 
cated from the paraclypeal plates by a pair of longitudinal maxillary fold.s. The 
ventral margin of the maxillary plates is produced into a ridge-like projection 
to form bticculae. 

The usual tentorium is absent in this insect. The endoskeleton of the head 
consists of plate-like chitinous inflections from the clypeal and tnaxlllary folds, 
which divide the head cavity into five compartments. 

The hypopharynx is a conical lobe situated in between the raaxillaty plates 
and it bears a pair of backwardly directed chitinous apodemes and encloses a 
salivary syringe. 

The bristle poaches are the cavities in between the hypopharynx and the, 
maxillary plates. 

The beak consists of a three jointed labium within which ate lodged a jpabr 
of maxillary and a pair of mandibular styles. 

' 5 , v;' 
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The hiusculature of tlie auteiuiae, labrum, salivary syringe, sucking pump, 
labium and stylets has also been described in the paper. 

(iv) Arachnida. 

22. The ovarian diverticula of Heterometrus (Palamnaeus) scaber. 

A. P. Mathbw, Trivandrum. 

The appearance of the ovary in the various genera of the Scorplonldae, when 
the embryos have begun to develop, is strikingly different from the same in the 
other scorpions such as Buthids. tVhereas in the latter the fertilised egg passes 
into the ovarian tubules so that as the embryos enlarge the ovary presents a beaded 
appearance, in the former the zygotes remain in the follicles which grow out¬ 
wards in the form of characteristic diverticula as the embryo develops. Accom¬ 
panying the growth of the embryo there are corresponding changes in these diver¬ 
ticula which are figured and described, correlating them with the developmental 
stages of the contained embryos. The oocytes are marked by mere swellings, 
which at the time of maturation of the eggs, grow out into finger shaped diverti¬ 
cula. These soon enlarge and by the time fertilisation takes place, a mass of 
cells at the distal end gives rise to the appendix a mechanism for the nourishment 
of the embryo which is developing out of a more or less yolkless egg. The internal 
changes in the diverticulum making it fit to accommodate the embryo and its 
corresponding external alterations of form are given, till the embryos are fully 
mature and ready to be born. After birth the empty diverticula remain attached 
to the ovarian tube and undergo gradual degeneration while a new series develops 
for the 2nd pregnancy. Vestiges of empty diverticula in different stages of dege¬ 
neration enable us to find out how often a particular scorpion has been gravid. 


23. New acaricides for the control of the vegetable mite —Teiranychus 
telarius Iviiin. (Acarina: Tetranychidae). 

Sardar Singh and B. S. Saini, Ludhiana. 

The vegetable mite {Tetranychus telarius I/inn.) has become a limiting factor 
in the economic production of Ladys* finger {Abeimoschus esculentus I/.) in the 
vegetable belt around l/udhiana because of the continuous use of DDT suspension 
sprays for the control of the jassid—£mjf>oasca devastans Dist. Apparently, the 
use of DDT has adversely affected the population of the parasites and predators of 
the vegetable mite. 

Two new acaricides Akar 338 (Ethyl ester of 4-4 diclrlorobenzilic acid) and 
Aramite IS.W. (2-P-tert butyl phenoxy isopropyl chloroethyl sulphite) were com¬ 
pared with Lime-sulphur compound and lime-sulphur dust at the Students' Farm 
of the Government Agricultural College, Ludhiana, during June-July, 19S5. Wettable 
powders of Akar 338 and Aramite 15W were used in dilutions of 1 : 400 and 
1 : 500 with water. The stock solution of lime-sulphur compound was diluted seven 
times and control plot was sprayed with simple water. There were three experi¬ 
ments and two replications in each experiment. 

Akar 338 gave an average percentage mortality of 86-12, Aramite 15W, 86-41, 
Lime sulphur compound 72*14, Lime sulphur dust 64-07 compared to U’$ in control. 
The mortalities in case the two dilutions of Akar 338 and Aramite 15W vi*. 1: 400 
and 1 : 500 were practically the same. ITie adoption of these two acaricides is 
expected to find favour with the growers because of their greater efficacy and 
easy application. 



Late Abstracts : Section of Zoology and Entomology 39 

24. A new species of myialgesid mite parasitic on Pseudolynehia mmro, 

(Diptera-Hippoboscidae) from India. 

I<. S. Hirbgaudar, Bombay. 

The members of the family Myialgesidae are parasitic on Hippoboscidae 
(Diptera) and Mallophaga. A new species, Myialges indica under this family has 
been described for the first time from India. M. indica bears a close reijemblance 
to M. caulotcon bnt it differs from it in possessing the posterior border 
of the propodosomal plate rounded without any angles and in the shape of the 
distal segment of the tarsus of the 1st pair of legs modified like an anchor without 
any seta at its base. It also differs from Myiatgopsis trinotoni in the absence of 

the ambulacral sucker on the 1st pair of legs. 

(v) Mollusca. 

25. Chemical investigations on the formation of pearls in the Indian pearl 

oyster {Margaritifera vulgaris). 

R. Vknkataraman and S. T. Chari, Kozhikode. 

An investigation was conducted on the Indian Pearl Oyster (Margaritifera 
vulgaris) during the recent pearl fishery conducted by the Madras Fisheries 
Department at Tuticorin (March to May 1955) as to .the probable chemical causes 
that promote the formation of pearls in the oyster. For this purpose, samples of 

oyster flesh were collected from (1) those oysters that contained fairly good sized 

(pepper or pea-sized) pearls (2) those that contained seed pearls (small sized 
or mustard seed sized) and (3) those that did not contain any type of pearl. The 
samples were analysed for their moisture, Nitrogen, fat, ash, phosphorus, calcium 
and iron contents. The results show that there is no difference m the chemical 
composition of the three different categories of the oyster flesh. 

The crude proteins obtained from the above three categories of samples, were 
also subjected to amino-acid composition determination by the circular paper chro¬ 
matography technique using n-Bntanol : Acetic Acid: Water (4:1:5) and the 
separable amino-acid groups quarilitatively estimated. The amino^acid make-up of 
the three different varieties of samples also fail to show any characteristic differences 
to be of value in formulating the factors at work for the favourable formation of 
pearls in the bivalve. 


(vi) Fishes and Fisheries. 

26. Survival of fry in some nurseries of Uttar Pradesh. 

M. P. Upadhyaya, Uiicknow. 

For'the first time the survival of fry to fingerling stage in the nurseries of 
Uttar Pradesh has been reported under different hydrobiologtcal conditions. The 
nine nurseries selected at Sultanpur varied in area from O-ll to 1-5 acres. In U-P, 
fry appears in the first week of July and lasts upto the end of August. The fry, 
consisting mainly of Labeo rohita. Cirrhina mrigala, Calla eatla, Chela bacattd,.. 
Cirrhina reha, Ijiheo bata etc., are collected by ‘Jaunpur type* nets front natas.:.'. 

27, 25, 580 fry were stored in the nine nurseries out of which 3, 89, 199 fingcrlinga 
of Labeo rohita, Cirrhina mrigala and Catla eatla were tak^ out, resulting |ft,, 
14-2% survival. Samples of water and plankton were collected friom time to tiihci, 
Observations on colour (muddy, greepish or turWd), depth (2'5-17 ft.), turbidity 
(3-52 cm. Sechi’s, disc reading), temperature, of water (65-94^), atmosphere 
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(73-93®F) and pH (6-9-8-4) and determination in p.p.m. of carbon dioxide (0*21), 
dissolved oxygen (0 02-15-8), calcium (46-120 CaCt),) and ammonia (0-86) were made 
in the case of water. Tlie limiting values are given within brackets. The plankton 
consisted mainly of daphuia, cyclops, cerodaphnia, sida, euglena, moina etc. The 
aquatic life consisted of ranatra, beetles, eubranchipus. The growth of rohu, nain 
and catla under the above hydrobiological conditions was 1‘04", 0*9" and l-S" per 
month respectively. 

27. Growth environments of LaMartiniere college tank Lucknow, 

M. P. tfPADHYAYA, LucknoW. 

In this paper the physico-chemical characters of water and chemical consti¬ 
tuents of bottom soil of 1/aMartiniere College tank, Lucknow have been studied 
in relation to growth of fingerlings of Labeo rohita and Cirrhina mrigala. The 
growth of these fishes was O'M" and 1" per month respectively. The growth of 
Cirrhina mrigala was good while that of Labeo rohita was poor. In case of water 
observations on colour, temperature of water (60-96°'F) and atmosphere (63-96-8F), 
weatlier conditions and determinations in p.p.m. of dissolved solids (volatile 20-178-4; 
fixed 45-6-201-6; total 80-8-342), pH (7-1-9-0), carbon dioxide (0-15), dissolved oxygen 
(1-6-7-1), B.O.D. (1-1-12-7), Chlorides (1-5-12), Total hardness (10-256), and total 
ammonia (0-15-6-3 NH3) in p.p.m. were made. In case of bottom soil values for 
loss on ignition (2-4-12-2%), silica (83-06-92-2%), iron (2-4-16-6% Fe), calcium 
(0-48-2-55% Ca) and magnesium (0-11-2-37% Mg) were determined. The limiting 
values for each constituent are given within brackets. Some of the values are 
very high and these were generally found either during summer when there was 
great reduction in water level or during rainy season when lot of silt was brought 
by the rain water. The high values prove that major carps can live under these 
abnormal conditions also without any adverse effects on them. 

28. Water and soil study of Garha tank Lucknow in relation to growth 

of fish. 


M. P. Upadhyaya, Lucknow. 

Faruqi (P. I. S. C. 1951, 1953) studied the relative growth of Labeo rohita, 
Cirrhina mrigala and Catla catla and total fish yield from Garha tank, Lucknow. 
With a view to determine the factors responsible for good gtbwth in this tank, 
the study of water and soil was also done. Conditions of this tank have been 
compared with those of LaMartiniere College tank (P.I.S.C. 1956) in which the 
growth was not satisfactory. Observation on colour, weather conditions, tempera¬ 
ture of water (68-79®F) and atmosphere (64-90°F) and deterraraations in p.p.m. of 
solids (volatile 100-8-1668; fixed 112-612; total 388-2244) pH (7-7-8-5), carbon dioxide 
(0-12), dissolved oxygen (0-38-16), chlorides (58-363), total hardness (82-188), total 
ammonia (0-4-62), calcium (79-2-256-5) were done for water. Plankton residue varied 
between 0-2-3-2 cc. per litre and number of organisms between 51-1130 per 100 cc. 
of water. In all 70 species of phyto and zoo plankton were found. Values for 
loss on ignition (4-2-12-25%), silica (63-2-82-9%), iron (8-4-22-5% Fe) and calcium 
(0-83-2‘75% Ca) were determined for soil. The growth of Labeo rohita, Cirrhina 
mrigala and Catla catla was 1-05", 0-7", 1-4" per month (Faruqi P.I.S.C. 1951) and 
the maximum size attained in the first fifteen months was J19-5, 14-9, 24" respec- 
tively. The stocked size being 3-7, 3-7, 4". The causes of good growth in this 
tank are abundant availibih'ty of food and high values for solids, carbon dioxide, 
dissolved oxygen, hardness, chlorides in case of Water and iron and calcium in 
Case of.soil., , , 
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29. Water and soil study of Gomti river Lucknow.? 

M. P. Upadhyaya, Lucknow. 

Stu«^ of the physics and chemistry of water of Gomti fiver in Lucknow city 
was done by Upadhyaya (P.I.S.C. 1947) and the work was continued from August 
1946 to July 1947 along with the study of bottom soil. The fishes of economic 
value found in the river are Labeo rohita, Cirrhina mrigala, Catla catla, Labeo 
calbasu, Notopterus notopteras, N. chitala, Ophicepltalm ptinctatus, O, $triatiis, 
Bagarius bagarius, Clarias batrackus, Hctropneustes fossiUs, Rita rita, Mystus 
aor. M. Singhala, M. vittatus, Wallogonia altu etc. In the ca.se of water observa¬ 
tions on colour, weather conditions, temperature of water (59-5'90-5°F) and atmos¬ 
phere (59-93®F) and determinations in p.p.ra. of dissolved solids (volatile 50‘4-96, 
fixed 38-4-304; total 96-400), chlorides (3-13), total hardness (15-303), pH (7-6-8'3), 
carbon dioxide (WO), dissolved oxygen (2-5-6) B.O.D. (0-4-5-3) and ammonia (0-36-4-5) 
were made. For bottom soil loss on ignition (7-4-48-4% Ca) silica (81-03-99-8% 
SiOj), Iron (2-5-8-5% Fe), calcium (0-56-1-72% Ca) and magnesium (0-07-1-78% Mg) 
were determined. The limiting values are given within brackets. The values for 
the water of Gomti river at Lucknow have been compared with those of the river 
at Sultan and Jaunpur and with those^ of Ganga at Banar<is. 


30. Nutritive value of major carps of U.P. 

M. P. Upadhyaya, Lucknow. 

The nutritive value of the four economic caips of Uttar Pradesh, viz. iMbeo 
rohita, Cirrhina nvigala, Catia catla and Labeo calbaxu has been determined for 
the first time. These fishes are being developed by the Fi.slieries Department of 
the State, Values for edible flesh, moisture, protein and ash have been reported 
and are given in the follf>wing table. When classified according to their protein 
content the order is Cirrhina mrigala, Labeo calbaxu, Catla catla and Labeo rohita. 



No. of 

Length 

Weight 

Fdible 

moisture 

protein 

Ash 

Zoological name 

fish 

used 

flesh % 

o' 

m 

% 

% 

Cirrhina mrigala 

... 1 

16" 

20 oz. 

46-5 

76'97 

16-8 

1-25 

Labeo calbasu 

... 1 

20" 

48 oz. 

449 

80-25 

14-88 

M2 

Catla catla 

... I 

19-5" 

64 oz. 

43-7 

600 

12-35 

1-09 

Labeo rohita 

... 1 

17" & 

19" 76 oz. 

36-8 

82-3 

10-74 

1-02 


31, A preliminary account of the fouling organisms of the Vizagapatam 
harbour area. 

P. N. G.anapatt, M. V. Lakshmana Rao and R. NagabhushanAM. 

The paper embodies the result of one year’s observation on fouling of sub¬ 
merged surfaces of test panels. A.sbestos, wood and glass panels were periodically 
exposed' to fouling by marine growth in three localities of the Vizagapatam 
harbour. Fifty-nine species of fouling organisms have been identified. The 
seasonal occurrence and rates of growth of some common forms have been studied. 

The succession of fouling organisms at station B is outlined. 

Differences in fouling at the three stations are attributed .to the differences in 
the prevailing ecological conditions. Heavy foaling at station B was attributed to 
(0 alternate inundation of this station by fresh-sea-water and pollnted waters rfch 
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in iiutrient$, (2) less distnrbance by waves and tides and (3) its proximity to a 
place where heavily fonled boats are scraped. 

There is difference both in quality and quantity of fouling in the local harbour 
as compared with Madras, the probable reasons for which have been discussed. 

32. A hydrological and bacteriological investigation of a case of large 

scale fish m^rtalitj! in a temple tank. 

R. Venkataraman, S. T. Chari and A. Sreenivasan, Kozhikode. 

Large scale mortality of fish occurred in a temple tank in Sankaranainar Koil, 
in Ramnad District on more than one occasion. The physico-chemical and bac¬ 
teriological conditions were investigated in detail by us on one occasion. Three 
species of fish which were stocked, viz. Labeo, Cirrhina, and Barbus, all succumbed 
in two to three days of stocking. The tank had an overgrowth of the blue green 
alga Microcystis, which formed a ‘blanket’ to a depth of 24". Though due to 
photosynthetic activities oxygen content was high during day time, it reached a 
critical value at night and the fish died due to anoxaemia. Neither H,S nor 
sugars were detected but putrefactive ‘amine’ odours were strong due to decay of 
algae. Probable toxic action of this alga is., also discussed. 

33. Further studies on red halophilic bacteria from salted fish and salts 

and description of new species, 

R. Venkataraman and A. Sreenivasan, Kozhikode. 

A large number of salt samples from various geographical areas have been 
examined for their content of red-halophilic bacteria. High counts of these orga¬ 
nisms were related to the high Magnesium and Calcuim contents. The cocci 
consisted of Micrococci resembling M. ntorhuae and Sarcina species. The rod 
forms were of three types : 1. Very highly pleomorphic bizarre forms with simple 
rods, cuneate, fusiform, oval and spherical almost coccoid shapes, which appeared 
to be non-motile. 2. Minute, gram negative simple, motile rods without much 
of pleomorphism. 3. Gram negative, long filamentous, curved non-motile rods, 
not showing pleomorphism prominently. Some of the pleomorphic rods in 
group 1 appear to resemble Pseudomonas Salinaria and Ps. cutirubra but some are 
distinctly different in chromogenesis, in motility etc. Group 2 resemble Bact, 
trafanicum but flagellation may show the correct relationship. The third group 
has not hitherto been described by other workers and are presumed to be new 
species. 

Mo.st of these are obligately halophilic and very few grew on 10% NaCl agar 
and if at all they grew it was scanty and delayed. Growth was either absent or 
scanty in broths. Staining was very difficalt since the usual methods of staining 
resulted in plasmoptysis. The cocci were gram positive but the rods gram 
negative. Even 10% NaCl caused the bursting of rods (though not of cocci). 
Smears were hence prepared with 20% NaCl and fixed with methyl alcohol add 
stained.. Contrary to the notion that the peculiar pleoinorphic shapes were due 
to heat fixation, and staining, we noted pleomorphism even in 48 hodf old cuUnres 
in hanging drops with 20% NaCl. 

‘ s 

34. Investigations on the quality of salted fish sold in the markets. 

R. Yenkataraman and A. G. Vasavan, Kothikode. . 

.Rroperly salted fish ^ould remain in good condition for, at lewt threfe months. 
Bat the saltad fish available in our markets {alta. 'Shdrjt, of this standArd 

hie^uM of the ineffidedey <rf; curing.' ' ' 
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To investigate this representative samples o£ salted fish, wefe collect^ from 
two markets in Kozhikode town. The quality was ex4im{ne4, hy an anfdysis iqr 
raoistoire, salt and T. V. B. (Total Volatile Bases) and organoleptic tests, 
collected samples were kept under observation and it was observed that most 
of the samples went bad within two months due to red attack and decomposition. 
The major defect in most of the cases studied was insufficient drying. 

To remedy this better initial drying as well as periodic drying of the fish 
stored in godowns, if possible is suggested. The beach drying (without applica¬ 
tion of salt) of small fishes like white bait is found to be a poor method of 
preserving them. 

35. Pituitary structure in relation to spawning of food fish. 

B. I. SUNDARARAJ and I^. S. Ramaswami, Bangalore. 

Food fish like carps do not breed in confined waters and the environmental 
factors do not appear to be responsible in making these fish spawn. The endocrine 
secretion is probably solely responsible for ovulation and dehiscence. So, an 
attempt is made to .study tlie correlation that e.xists between the pituitary and 
the development of gonads in Saccobianchus and Ophicephalus by making an 
annual collection of these species from a local lank. Hydrological data are also 
collected. 

The fish pituitary does not show marked divisions of the adenohypophysis. 
However, the three regions can be easily recognised. During the month of 
February the pituitary showed large number of acidophils and a few ba.sophils. 
The ovary had ova in different stages of growth, lii March and April as the ova 
underwent further development the number of basophils in the pituitary was large. 
Ill June, July and Augu.st the ovary is laden with large ova and the pituitary 
showed very large number of basophils thereby showing the relation between the 
two. 

Saccobranchus has been induced to spawn in the laboratory by injecting graded 
doses of Saccobranchus pituitary. 

The seminal vesicles have been noticed in the male specimens of Saccorbranchus 
and it stores no active sperms. 


36. The Development of the Chondrocranium in the Indian Sea-horse, 
Hippocampus (Lophobranchii). 

K. M. Kadam, Bangalore. 

A study of the development of tlie sea-horse reveals certain interesting features 
which are no doubt as.sociated with the curious shape of the head, the long snout, 
and the small suctorial mouth. The development has been studied in 9 mm., ‘ 
12 mm,, and 18 mm. stages. The striking feature of the chondrocranium is- the 
marked elongation of the anterior region of it, the ethmoid plate and the hyosyuF- 
plectic being the most affected. Further, there is a peculiar modification of the - 
ethmoid plate. The anterior portion of the ethmoid plate is not only bent upw^ard^ . 
but also backwards in the 9 mm. stage. A gradual straightening of this region * 18 ',; 
noticed in the later stages of development. The nasal region has a well defined ; 
nasal septum from the early stages and is not independent from the ethmoid- 
as in Syngnathus (Kindred 1^1). A lamina orbitonasalis and sphenoseptal coin- 
mt^eute sure present. The orbital cartilages are reduced. In tlm anditory .ospsifthsr 
the ^cartilaginous septae are vestigeal. A tectum synotimura is ad e 

'it^fary cartilaginous rod, A tectum posterius connects the' occipital^ areitesP' feiM 
the posterior , region. A lateral commissure and a pila lateralis are present, 
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The pterygoid process of the quadrate has an ‘acrartete’ type of attachment 
with the preethmoid cornu of the ethmoid plate. The quadrate is in cartilaginous 
continuity with Meckel’s cartilage in the 9 mmd stage. In the same stage Meckel’s 
cartilages are vertical and in later stages assume the normal horizontal position. 
A well developed rostral cartilage is present. 

37. Cranial Osteology of Catfishes. 

Part 1. The development of chondrocranium in three members, — Silonia, 
Pangasius and Ailia of the family Schilbeidae. 

H. R. Srinivasachar, Bangalore. 

A study of the development of the chondrocranium in Silonia Pangasius and 
AUia belonging to the family—Schilbeidae i.s undertaken as the first part in a 
series of studies on the Cranial osteology of Catfishes. The develox)ment of chon¬ 
drocranium in Silonia is studied from series of stages ranging from 8 mm. to 
23 mni. and compared with the chondrocrania of Pangasius and Ailia in order to 
find out whether these characters throw any light on the systeinatic.s of the family. 

In the 8 mm. stage of Silonia the chondrocranium is elongated and does not 
possess a roofing cartilage as observed in the 10 mm. stage of Amiurus (Kindred 
1919). The hypophysial fenestra is large and is almost equal in length to the 
basal plate. There are no basicapsular and basicranial feneslrae. The trigeminal 
and facial nerves pass through a wide foramen in front of the auditory capsules 
between the orbital cartilage and trabeculae of each side. In the visceral skeleton 
the pterygoid process chondrifies independently and is in the form of a small rod 
on either .side of the ethmoid region. The quadrate fs fuseil with hyoinandibula. 
All the five branchial arches are developed. The hypohyals project anteriorly to 
the copula. 

The chondrocranium is fully formed in the 23 ram. .stage and is wide in the 
region of the auditory capsule. A lamina precerebralis forming the anterior 
boundary for the cranium is developed and does not extend i)osteriorly. This 
lamina is virtually the nasal septum broadened anteriorly. The orbital cartilages 
are stout and are not connected by a complete epiphysial bar. The auditory 
capsules are connected dorsally in the posterior region of the occipital arch. There 
is no interorbital septum and the chondrocranium is therefore platytrabic. 

The hyomandibularis branch of the facial nerve passes through a niche in front 
of the hyomandibular cartilage, but appears to be enclosed by bone in later stage.s. 

The chondrocranium of Pangasius is very much similar to the chondrocranium 
of Silonia. But in Pangasius a small basicapsular fenestra is seen in the posterior 
region of the floor of the basal plate. An epiphy.sial bar is noticed connecting the 
two orbital cartilages. 

In the chondrocranium of AUia many intere.sting featured are noticed. The 
chondrocranium is elongated. In the ethmoid regioni a nasal septum is developed 
extending posteriorly and the roof for the olfactory lobes is reduced,' A complete 
epiphysial bar is noticed as in Pangasius. Labial cartilages supporting the maxil¬ 
lary and mandibular barbels are developed in the fully formed chondrocranium. 

Tlie interrelationship between these members are discussed in the paper. 

(vii) Reptilia. 

38. On the distribution of reptiles in the desert of Rajasthan. 

Daya Krishna and K, C. Days, Jodhpur. 

Blanford (19pl) and Mabendra (193!) divided India into 8, and 10 Subregidns 
. respectively an<l the Indwin desert was placed m "the arW add' 
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of Northwestern India”. However, for the present study the desert of Rajasthan 
has been divided in three subregions according to the climatological data and 
occurrence of reptiles, l^izards and snakes collected from each area are noted 
against them. We do not, however, rule out the possibility of their existence in 
the other subregions as well. UromasHx, Agama, Hemidactylus, Calotes, Varanus 
monitor, Mabuya, Eryx fohnii, Zamenis, Naia tripudian, Bungarus coeruleus and 
Echis carinata are common to all the subregions. 

Arid subregion Rainfall 5". North-western portion of Jaisalraer district: 
'Stenodactylus, Gymnadactylus, Hemidactylus leschlaunli, Eublcpharus, Acanthodac- 
tylus, Ophiomorus tridactylus, Eryx coiiicus. Coluber hclcna, Bungarus coeruleus 
sbsp. nov., and Eristrocophis maemohani. 

Semi-arid subregion :—Rainfall 5 to 10". Central desert: Alsophylax tuber- 
culatus, Stenodactylus, Gymnadactylus, Hemidactylus brooki, Agama, Mabuya, 
Ophiomorus, Diosas, Psammophts, and Varanus griscus. 

Sub-humid subregion Rainfall 10-15" South-east Banner, North-east Jodhpur, 
Ganganagar, Sikar and Jhunjhunu districts ; Calotis, Chameleon, Mabuya dissi- 
mills, Varanus monitor etc. 

New species of Varanus griscus and Bungarus coeruleus have been described. 

The study was carried out with the linaiicial help from O.N.E.S.C.O. and we 
arc grateful to the Organisation. 


39. Observations ou the food and feeding habits of Uromastix hardwickii 
Gray. 

Daya Krishna and K, C. Davk, Jodhpur. 

The lizards, Uromastix hardwickii were collected from Gadra Road, Jaisalmer, 
Plialodi and Bikaner. Care was taken to capture them just after their feeding 
time. Their stomachs were examined. The contents consisted of plant material 
only. Most of them were the particular plants Trianthema nwnogyna Linn., and 
Eragrostis sp., especially from the specimens collected from Gadra Road and 
Phalodi and Cenchrus caiharticus DC from Bikaner. 

Certain experiments were also carried out in semi-captive and captive condi¬ 
tions to ascertain their preference and choice of food. The lizards were kept in 
large cages which liad thick layer of sand at their bottom, in whicli the Uromastix 
could dig their burrows. Insects, flesh of animals, plants and grasses, vegetables, 
seeds and grains were given to them in various coml'inalions and also .separately. 
A series of experiments showed that U. hardwickii is herbivorous and prefers 
Pennisetum typhoidum and Eragrostis sp. They were never observed to drink 
water in captivity, although it was always available. In nature, however, water is 
not available in the vicinity of 2 to 5 miles from their habitat. Moreover theit' 
home range is only 100 yards from their burrows. 


40. Neurosecretory cells of the brain of the garden lizard Calotes verst- 
color (Daud). 

K. K. Nayar and V. Ananthanarayanan, 'Trivandrum. 

This paper deals with the neurosecretory cells in the brain of the garden-, 
lizardi Calotes versicolor. Here in the hypothalamus there are two concentrations' 
of glandular neurons, the para ventricular nucleus and the supra-optic nuclens. 
The former is located oh either side of the diacoel and the latter just jUlxiye .the* 
optic tract. The hormones produced by the cells ot these nuclei pas.s along tfaaih. 
long hkons tbtongh the infundibula stalk to the neural lobe of-the 
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from where they diffuse into the blood stream. Another pathway exists from tlie 
para ventricular nucleus to the Coramissura Pallii posterior and the paraphysis. 
The secretory cells are characteristic and are easily distinguishable from other 
neurons by their large size, large nucleus, prominent nucleolus and characteristic 
staining reactions. The Cytoplasmic granules stain dark blue with Gomori's 
Chrome-Alum Haematoxylin. The examination of live cells reveal'the occurrence 
of numerous spheroids in the cytoplasm which remain mostly connected together 
as clumps or chains. 


41. Age changes of the thymus of Calotes versicolor (Baud) as correlated 

with testicular changes. 

M. Appaswamy Rao, Bangalore. 

A study of the thymus and testis of Calotes versicolor in juveniles and adults 
during breeding and non-breeding seasons, indicates an interesting relationship 
between these two organs. In juvenile animals the thymus is compact. With 
the increase in tlie mitotic activity of the spennatogonial cells of the te.stis, there 
is hyperplasia of the medulla with an enormous increase in the number of unicel¬ 
lular Hassall’s corpuscles. In the breeding season the thymus undergoes involu¬ 
tion, while in the non-breeding season, when the testis regresses, the thymus 
regenerates. 

In animals which pass through the first sex cycle (Body w'eight 2 to 45 grams 
—Group 1) and in those which have had large number of breeding and non-breeding 
seasons (Body weight 67 to 88 graiii.s—Group 3), the involution of the thymus is 
not of the acute type wherein there is infiltration of connective tissue into the 
parenchyma of the gland. The interstitial cells of the te.stis in these animals are 
smaller in size and fewer in number. In animals which have passed through only 
one or two sex cycles (Body weight=52 to 60 grams—Group 2), the thymus under¬ 
goes an acute involution resulting in the formation of .spheroidal or ovoidal cavities 
filled with degenerating plasmodial masses and unicellular corpuscles. At this 
stage it is interesting to note that the interstitial cells are large in number and 
size. It is suggested that the intensity of involution of .the thymus depends upon 
the production of the hormone of the interstitial celhs (Testosterone), thus indicat¬ 
ing a direct relation,ship between the testis and thymus. 

There is a close correlation between the spermatogenic activity of the testis 
and the formation of the unicellular Hassall’s corpuscles. In all the three groups, 
whenever the mitotic activity of the spermatogonial cells is great, there will be 
the maximum number of unicellular corpuscles in the thymus. As a matter of 
fact the entire gland is packed with these large cells. It is rather difficult at this 
stage, to bring out any functional correlation between the forntation of these 
corpuscles and tlie spermatogenesis of tlie testis. It is suggested that the folli¬ 
cular stimulating hormone (FSH) of the pituitary which a.stivate.s the spermatogonial 
cells may stimulate the thymus in the production of these unicelluW- 
corpuscles. »■ niaxil- 

Indrocraninm. 

42. The Osteology of the lizard Ophiomorus tridacty^s^^ ' ^ ^ ' 

M. S. Rathorb, Jodhpur. 

In this paper the author deals with a detailed accoutlasthafl. ' 

(excluding the Skull) of Ophiomorus tridactylus Blyth, W ' ; 

skeletons prepared by macertioa and Alizarine methods. . / 

The vertebrae «e procbelous, without ijitetyertebmf’® Ahd 10 subre^ofis 
cenrlcAl ribs is by the fourth wrtebri^ and semi-artd province 
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sacral vertebrae. Chevron bones are intercentrally arranged. Antotomy tafces plara 
intravertebrally and the two separating parts, i.e. anterior smallef and posterior 
bigger fit telescopically without any cartilaginous septum in between them. 

Besides the usual, abdominal ribs, small rib-like pieces, regularly arranged 
on tlie ventral side of the entire abdomen, are also present. 

Scapula and Coracoid are completely fused into a single bone, and the epicp- 
racoids mesially separate from each other. Two pairs of ribs are attached to the 
single fenestrated cartilaginous sternum, and one pair to the non-feuestrated and 
triradiate Xiphisternum. Clavicles are non-fenestra ted, and each of them extends 
to meet the suprascapula. The iiiter-clavicle is cruciform. In the pelvic-girdle a 
round bony epipubis and a rod-like hypoischium are present. The limbs are 
tridactylus. The fourth and fifth digits are absent. 

43. The Cranial Osteology of the Lizard Ophiomorus tridactylus Blyth. 

M. S. Rathore, Jodhpur. 

The skull is streptostylic, diapsid and amphikinetic. The occipital bones are 
distinct but compactly joined, .niid the occipital condyle is tripartite. Opisthotic 
is fused with the exoccipital, and the former and the prootic contribute equally 
to the fonnation of fenestra ovalis, which is covered by the stapedial plate to 
which a reduced knob like columella-auris i.s fused. Keccsses of the three semi¬ 
circular canals can be distinctly made out on tlie dorsal side of the supra- 
occipital, opisthotic and prootic bones. The fused parietals have a pineal foramen 
in the centre. The processus descendeiis of parietals extend ventrally and meet 
the cpipterygoid of their side. The latter fits ventrally in to a pocket on the 
quadrate part of the pterygoid The quadrate is compact and triradiate. The 
small supra-temporal fossa is separated from the very big lateral temporal fossa 
by the supra-temporal arcade. It is composed of squamosal and post-orbital. The 
post and pre-frontals, the jugals and the lacrymals are present. Nasals and frontals 
are separate. The premaxillae are fused at their tips, but their processus nasalis 
are only joined. The pter}fgoid process of the basi-sphenoid joins the pterygoid 
with the cartilaginous meniscus. A carlilaginons parasphenoid runs upto the base 
of the canalis olfactorius, and rudiments of orbitosphenoids are present in the 
surrdunding membranes. Dentition is pleurodont. The pterygoidal teeth are 
present. There is no plerygo pre-vomarine contact due to the intervention of 
palatines. They themselves are separated at the mid ventral line. The prevomers 
are united and form a part of the boundry of Jacobson’s foramina and choanae, 

Bach ramu.s of the mandible is composed of six separate bones : articular* 
supra-angular, coronary, angular, splenial and dentary. The corpus of the hyoid 
carries a well developed processus entoglossns anteriorly below the longue and 
postero laterally a hyoid arch, first cerlo branchial and first and second epibran- 
chials, 

40. Ncuroijecfeb (viii) Mammaiia. 

color (D 

Ecology and Distribution of the mammals of the Desert 
K. K. NAY/^n. 

of glandtilar neurons, of mammals was collected all the year round from differeat. 
The former is located Rajasthan. The boundaries of the desert area have- 

bptid tract, 'The hormones,, Ah earlier communication. In all, about 450 specimens 
long, axons through the ii|r* These belong to about thirty species. The descrij^ion ,, 

'. 0 , 
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of each species and sub-species deals with its synonyms, local name, size of adult 
male, female and juvenile. The colour of the animals has been discussed in detail 
to facilitate their identification. Skull measurements and lengths of their alimentary 
canal are also given. Under the head "Kcology” we have dealt with tlte habitat 
or the place of collection, their stomach contents, breeding records and Ecto- and 
JEndo-parasites. The distribution of mammals in the desert of Rajasthan and in 
India is also dealt with. ^ 

The paper also records a comparison of these mammals with those of the 
adjacent fertile areas and also with those found in other desert regions of the 
world. 

A key to identify the mammals found in this area is also given as an 
Appendix to the paper. 

This study has been financed by UNKSCO and we are grateful to that Organi¬ 
sation. 


45. A preliminary .study on the conservation of the Great Gne-horned 
Rhinoceros in the Kaziranga Wild hile Sanctury, Sibsagar 

District, Assam. 

PI. Khajuria, Calcutta. 

The importance of wild life conservation in Lidiu needs no emphasis at present. 
The present investigation is a preliminary attempt on such a study and was 

Ciirried out from 9th to 31st March, 1955. It is pro]iosed to continue these 

observations os and when opportunities occur. 

Due to the presence of very luxuriant and 15-20 ft. tall elephant grass, the 
whole investigation was carried out on an elephant back. The census was taken 
by examining a number of population sample.s from different parts of the sanctuary. 
Two more methods, named as ‘Rhino Dung-head’ and ‘Burnt Grass’ methods, of 
taking census were also discovered but were not used for want of time and suitable 
facilities. The problems found to need urgent attention are : (1) silting of ‘bhils’ 
by water hyacinth and floods; (2) insufficiency of certain grasses much liked by 
the rhinoceros; (3) grazing inside the sanctuary of di.seased cattle; (4) presence of 
a large number of uneducated persons very near the boundaries of the sanctuary; 
and (5) the overcrowding which may be caused by the increasing hog-deer 

population. 


46. Ecological studies on the bats of the desert of Rajasthan. 

Daya Krishna, Ishwar Prakash and S. C. Sharma, Jodhpur. 

The Chiropterons, except Pteropns giganteus giganteus, inhabit dark un¬ 
attended ruins and caves. In jQdhpnr, so far we have come across half a dozen 
such localities where the bats live in thousands and about a dozen such where 
they are only in hundreds. Most of the observations were taken at Mandore,’a 
place six miles away from Jodhpur. Here they live in a tunnel about SOO ft. long, 
passing underneath a palace. The tnnnel is , inhabited by fonr species of bats. 
Megaderma Vyra lyra live in the most interior darkest parts. Others, Rhinopoma 
k. khmeari, ft. kimearl subsp. nov. and Taphosons stp. live in the outer parts 
with sufficient light; Taphosous kachhensis hachhensU has ^eti observed to reside 
in the crevices of the rocks. Rhinoponia hardWiehU. live iu the verandah ci 
deserted buildings. They afe not so conMtton as otfiere. - , ' 
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The paper also deals, in detail, with the amendments in Wroughton's Keys 
for the identification of bats, with their seasonal migrations, with their stomach 
contents and lastly with their breeding records. 


47. A new genus and species of Indian Chiroptera. 

H. Kiiajuria, Calcutta. 

As the discovery of new mammals even at subspecific level is fast becoming 
u rarity, the present report dealing with a new genus will certainly be received 
with great interest. The specimen upon which the new genus is based was sent 
to the Museum of Comparative Zoology at Harvard College, Cambridge, Mass., 
U.S.A. for opinions but the museum experts could not offer any remarks on the 
identity of the specimen. The genus is allied to the American Vespertilionid genus 
Lasiurus Gray from which, however, it differs markedly in the characters of meta* 
carpals, teeth, and the inlerfemoral membrane. An attempt is being nrade to 
collect more specimens for the purpose of undertaking a detailed study. As the 
nearest ally of the genus is known only from the New World, a better knowledge 
of its distribution is likely to be of considerable zoo-geographical interest. 


48. Thymic changes in Loris lydekkerianus (Cabr.) during pregnancy 
and lactation. 

B. A. GubAM Ahmad and M. Appaswamy Rao, Bangalore. 

A study of the thymus of juvenile (bod}’^ weight—17 grains), pregnant (body 
weight—,345 grams) and lactating female (body weight—244 grains) Loris lydekke~ 
rianiis was made. In juvenile animals the thymus is large and lobulated giving 
off cervical extensions. Each lobule, which is enclosed in a thin compact capsular 
wall, exhibits a clear demarcation between, cortex and medulla. In pregnant 
females the thoracic thymus is large, whereas its cervical extensions have under¬ 
gone complete involution. Each lobule of the thoracic thymus has a thick capsular 
wall and the demarcation between cortex and medulla is not clear. In the lactating 
female the thymus has undergone complete involution. The entire thymus con¬ 
sists of a network of connective tissue with scattered patches of thymocytes. It 
is suggested that the presence of a well developed thoracic thymus may be due 
to the production STH and its involution in lactating female is caused by the 
prolactin hormone. 


49. Food preferences of the desert hedgehog, Hemiechinus auriius 
collaris Gray. 

Daya Krishna and Ishwar Prakash, Jodhpur. 

In a previous communication (Krishna and Prakash, 1955) we have dealt with 
tlie food and feeding habits of the hedgehogs, Hemiechinus auriius Collaris and , . 
Paraechinus micropas micropus Blyth. They are conservative in their habits, the ' i 
former is more and was taken for detailed investigation. To find out its prer,.;'. 
fetence of food, it was provided %vith a wide variety of insects and birds. -In .a.y \ 
series of experimeats entire birds and their flesh (of about 25 types) was provided ' 
to eight hedgehogs in separate cages. Eacli experiment was repeated several tim^' 
placing the food material on the either side of the animal. This minimised 
error due to tilie factor of aYatUbility. Experiments were also repeated wi^ ■ 
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hedgehogs nnder starvation. In order to explain clearly how the experiments were 
conducted, one is cited. 

Bxpt. 146. 

Flesh of birds; Moipasies leucogenys (1); Molapastes cafcr (2); Streptopelia 
risoria (3); Psittaciila krameri (4). Hedgehog ‘‘P”.—On admission to the feeding 
chamber, “P” rushed to (4) .smelt; passed on to (2), smelt and waited; reached (3), 
paid no attention; smelt (I), began eating, finished it; smelt (3)» and (4) and 
ate (2) then took to (3) and lastly the (4). 

For the tabulation of the experimental data the method of Cott (1951) was 
followed. Arrow point towards the preferred food material. 


Expt. 

No. 


Animal 


Food 


Bird species provided 


Hedgehog 

entire 

S. risoria 


-—^M. leucogenys 


birds 

M. leucogenys 

.— 

->-vS. risoria 



vS. risoria 


-P. krameri 



P. krameri 

— 

->8. risoria 



M. leucogenys 

— 

->-P. krameri 



P. krameri 

^— 

-leucogenys 


To confirm the consistency of the preference, certain overlapping experiments 
were ahso designed. If the bird A or its flesh is prefered over the bird B; and 
B over C then theoretically A should also be prefered over C. Similarly if a 
species D is rated below C; then both A and B should be prefered over D. When 
combination were tried, tlie preference was generally consistent with the theoretical 
conclusions, but in certain cases diversion was also observed. 

Streptopelia risoria (A) -—- 

Molpastes leucogenys (B) -:- 

Moipastes cafer (C)---- 

Psittacula krameri (D) - - -—- 

Expt. Theory “P” overlapping 

Preferences of the hedgehogs are also correlated with the size, colour and food 
of the birds. 


Section VllI, Anthropology and Archaeology. 

1. The Ethnological significance of Taste. 

G. R. Gayre, Saugor. 

A survey of the ability to taste or not taste sub8tance.s such as phenylthionred 
or phenylthiocarbamide, usually called PTC, has been shown fo be widespread and 
to have ethnological correlations. 

• From a survey of the evidence (which is given at length in the paper), the 
author rejects polymorphism as the basis for the distribution of tasting and n(m< 
tasting ability in the three primary racial stocks (Caucasoids, Mongoloid^ And 
Melanoids), and accounts for atiy apparent polymorphism as dn6 to racial ctossiing. 

He concludes that non-tastmg is a characteristic mainly or partially developed 
in the Caucasoids, whereas inherently, it is not characteristic of the Mongoloids 
and Negroids and where it occurs it is due to cross*tH%eding vdth .^e Ciiitcasoj[(ib« 
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2. The Changing Position of Women in India and North-Sonth Polariza¬ 
tion. 

U. R. EHIUSNFEI.S, Madras, 

A polarization of North and South in India corresponds to a certain degree 
with present or past distribution of patri- and matri-lincal societies. Such differ¬ 
ences are illustrated by legal changes, contemplated to increase rights and status 
of women in the former, but have been revealed to inculcate curtailments of such 
rights of women in .the latter, i.e., matrilineal societies. This shows a shift of 
popular values, among patrilineal groups, towards a more “maternal” concept of 
society in contents, if not in name. The attempt to conceive this movement as a 
trend towards increased individualism only, superseding collectivism, encounters 
the difficulty that though it may explain (a) disintegration of the palri- as well as 
matri-lincal joint family, it fails to account for, (b) the difference, in this respect, 
of North- and South India. 

Could North-South polarization, which is characteristic of the Indian situation, 
thus be interpreted in terms of matrilineal prepondertnee in the South ? This 
interpretation, however, can hardly account for North-Soutli polarization in other 
countries, where a similar culture-historic situation is not always in evidence 
(cf. : U.vS.A., Ireland, England, Scandinavia, Russia, China, Arabia, Italy, Spain, 
France, Germany etc.). Causes for this polarization are examined {Cf. : (a) climate, 
proximity to, (b) pole or equator, (c) mountains or plains, (d) diffusion centres of 
conquerors and (e) of religious movements). None of these, however, can explain 
the uniformity of popular judgments and folk-attitudes, which Northerners show 
in different countries, towards Southerners and vice-versa. This polarization is 
not found in towns, though occasionally in small areas (Malabar, Ceylon, Albania ?) 
and is finally compared to attitudes of moieties or phratries in dual organization. 


Section IX, Medical and Veterinary Sclencei. 

I. "Transplantation of Fertilized Ova.” 

M. K. Shah, Anand, Bombay. 

In general, the present procedure of egg Iran.splantation is to sacrifice a super- 
ovulated donor female to collect numerous fertilized ova by flushing its Fallopian 
tuljcs or the uterus using a suitable medium such as blood serum, and to transfer 
the eggs to the Fallopian tubes or the uterus as the case may be, of a laparotomized 
foster mother. Such tran.splantations have been successful in laboratory animals 
as well as farm animals including sheep and cattle. In cattle, simple non-surgical 
method of transplanting eggs to the uterus via the vagina and the cervix has met 
with failures because of the ease with which the recipient’s uterus becomes sus*- 
ceptible to infection in the presence of an active corpus luteum secreting the hor¬ 
mone progesterone which on the other hand is so indispensable for the preparation 
of the uterus to allow implantation of the embryo. 

In tlie experiments which was carried out at the University of Queensland, , 
Au-stralia, a technique was developed to transfer 6-day rabbit eggs to the uterus 
via the cervix through an incision in the vagina of 6-day pseudopregnant recipient 
after perfonning a laparotomy. Early attempts at such transfers failed, as they,, 
were generally followed by severe pyometra due to active corpora lutea of the 
psendopregnant foster mothers. Unsuccessful attempts were also made to prevent 
intre^uction. of infection into the uterus, by irrigating the vaginal canal by Zephiran 
solution for a few days prior to transplantation. Successful procedure by whl^ 
about 37% of blastocysts transferred ,to the uterus via the cervix developed to 
involved the use of antibioties. Pypatetra. which would generally ensue the hripfltfejf; 



42 


Proc, 43rd Ind. Sc. Cong. : Part IV 


of eggs via the cervix in pseudopregnant rabbits, was obviated in this procedure 
by the local use of aureomycin and inlramascular injections of penicillin. These 
results may be useful for further attempts at non-surgical transplantations of 
fertilized bovine ova via the cervix, 

2. A clinical study of Incidence of Hypertension in the population of 

Dayalbagh (Agra). 

K. N. Gour and G. P. Dutta, Agra. 

The present work was undertaken ;— 

(b) To assess the incidence of hypertension in the population of Dayalbagh. 
(Agra) in various age groups in both sexes, 

(b) To asesss the incidence of hypertension in the population of Dayalbagh. 

(c) To assess the role of some aetiological factors like age, sex, heredity, 
occupation, diet and psychic factors in the causation of hypertension. 

The available literature on the history of hypertension has been reviewed and 
material and methods described. The blood pressure estimations were done of 
5,503 inhabitants of Dayalbagh, the blood pressure levels in different age groups 
in both sexes have been noted and mean average blood pressure level for each age 
group has been calculated. 

Out of a population of 5,503 persons, 35 persons (0-7%) were found to be hyper¬ 
tensive. A detailed clinical and laboratory examination of these cases was done. 
They were thoroughly investigated on the lines noted before. 

On the basis of the findings of these hypertensive cases, the role of age, sex, 
occupation, familial background, diet, constitution peculiarities and psychic 
factors in the production of hypertension in the population of Dayalbagh has been 
discussed in the light of the findings of other workers. 

3. Incidence of Atherosclerosis in Relation to Hypertension in the village 

Population and an Experimental study of their relationship in 
the chick. 

K. N. Gour and R. C. Garg, Agra. 

Atherosclerosis and Hypertension are a leading cause of death in the civilised 
world. Their close relationship i.e. hypertensive patients usually succumbing to 
coronary and cerebral atherosclerosis and atherosclerotic ixitients manifesting a 
raised blood pressure, is loo well known. Besides causing the death of many 
millions, this combination incapacitates many more. Thus the problem has 
important physio-socicf-economic facets. 

There is an extensive lack of data about llie incidence of atherosclersosis in 
this country, therefore this study was planned as an ethnopathological, biochemical 
and experimental study—a clinical study in the village population and an experi¬ 
mental study in the chick. 

A study of 5,000 individuals in the rural population has shown 0-24% and 0d6% 
are suffering from atherosclerosis and hypertension respectively. The incidence is 
maximum from 40 to 60 years and is higher in males. The incidence is equal in the 
Hindus and the Muslims and higher in the Christians and in those engaged in .seden- 
tery occupations. It rises with the rise in economic status and is greater in Vegeta¬ 
rians on. a high fat diet. Heredity, mental strain and habits, etc. play an insignificant 
rolei Whereas 37-5% cases of hypertension, atherosclerosis was present, hyper¬ 
tension was found in 25% cases. 

Experimental study in the chick has revealed that hypertension per se does not 
induce atherogeuesis, but associated with disordered lipid metahol^m, it intensifies 
and aggravates atberogene.sis, . 
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4. Role of Dietary Fats in the Pathogenesis of Atherosclerosis: An 
experimental study in the chick. 

K. N. Gour and S. D. Tayal, Agra. 

The study was undertaken to assess the role of dietary fats in the pathogenesis 
of atherosclerosis. Six chicks were taken for the animal experiments. They were 
fed on six ditierent diet, the fat and cholesterol content of each being 
regulated. A record of each as regards its weight, growth, skeletal changes and 
blood biochemistry (plasma cholesterol and plasma lipid phosphorous) was kept. 
Skiagrams and photographs were taken from time to time. Autopsy was performed 
after 13 weeks of study. A complete gross and niicroscxjpic examination of the 
lieart and blood vessels was done. Photographs of gross lesions as well as photo¬ 
micrographs were taken. 

These experiments point to a direct correlation between the dietary cholesterol 
intake and thfc genesis of atherosclerotic lesions under the circumstances, and the 
exogenous and endogenous factors were ftmnd capable of modifying the dietary 
influences in the pathogenesis of these lesions. 

Section X, Agricultural Sciences. 

1. Growth vStudies on and Nutrient uptake by Cigar Tobacco. 

I. Growth characteristics of cigar tobacco. 

K. f'l. TejW.^NI, C. K. RAMAICRI.SHNA KuRUP and K. V. VENK.VrR,4MAN. 

Growth characteristics of tlie cigar tobacco as grown in South India have been 
studied by observing the green and dry weight of the plant, height of stalk, emer¬ 
gence of new leaves and leaf area. It is observed that the growth period may be 
<livided into four phase.s, which may be called the 1. Ti.stablishment’ {3 weeks), 

2. ‘TransitioliaP (3 weeks), 3. ‘Active’ (4 weeks) and 4. ‘Maturation’ (3 weeks) 
phases of growth. The ‘Active’ phase of growth is the most important from the 
point of yield. The rate of expansion of the leaf area and accumulation of dry 
matter of the whole plant and the leaves i.s iua.\imnm during tlie second phase, and 
that by the stalk during the third phase. 

2. Land use policy. 

Bishan Mansingii. 

Best use of land may be defined as that use, under which the land produces 
most and deteriorates least. 

This object can be achieved if different kinds of soils are classified according 
to their suit.abiHty for different kinds of land use, viz., cultivation, grazing lands 
and afforestation. 

Measures to stop deterioration of soil should lie given first priority. One of 
the most important of these measures is I'lood Control on scientific lines, for 
example, bolding a rain water near the place where it falls and the utilisation of 
surplus water for the benefit of crops, pastures and trees. 

For the success of this campaign a vigorous and effective education programme 
should be organized to acquaint the masses with the evil effects of erosion, which 
is bound to increase in the .absence of proper land use. 

3. “Systematic investigation .of Soil organic matter Part IV. Identifica¬ 

tion of anino-acids in the liematomelanic acid fraction.” 

Newi'on Ram and Abani K. Bhattacharya, Agra College, Agra. 

Several samples of Agra Soil were hydrolysed with semi-normal caustic soda. 
The filtrate obtained from this was treated with dilute sulphuric acid. The humic 

7 
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acid thus precipitated was separated and soxbletised with akobol for six hours. 
The alcoholic extract containing heinatomelanic acid was evaporated and the 
residue was furtlier soxhletised with benzene for six hours. The insoluble fraction 
was hydrolysed with senii-nonn'al hydrochloric acid and filtered. The filtrate was 
evaporated under reduced pressure to remove excess of hydrochloric acid and the 
residue was treated with absolute alcohol. The alcoholic solution containing the 
amino-acids was subjected to paper chromatography. ^ 

The following amino-acids were identified both by ascending and descending 
methods of paper chromatography. 

Aspartic acid, Arginine, Histidine, Valine, Isoleucine, Teucine and Methionine. 

It appears that there is a great similarity between the proteins of the soil in 
the temperate and the tropical zones and this will be further elucidated by examin¬ 
ing other fractions of the Agra Soil hydrolysates in due course of time. 


4. Soil survey and soil classification in India with special reference to 
forest conditions. 

Raghunath S. Gupta, Dehra Dun. 

Author has discussed the different attempts made at soil classification for India 
as a whole and in different States by different departments. Soil maps prepared by 
Dr. Viswanath, under All India Soil Survey Scheme by Dr. Raychaudhuri with an 
agricultural bias, and Prof. Champion from forestry point of views giving the 
different types are also discussed. 


A broad grouping of .soils is suggested by the author as follow.s : 


66 

Himalayan and the Siwalik 
regions. 

Soil formed from sedimen¬ 
tary and inetaniorphic 
rocks (such as phyllitic, 
quartzite, biotite etc.) 
under temperate climatic 
conditions in re.spect of 
temperature, but rainfall 
distribution between 
temperate and tropical 
conditions differ. 

1. Podsols mainly under 
conifers. 

2. Brown forest soils Brown 
earths. 


Sou, GROUPS OF India. 

I 

Indo-Gangetic Aluvinm 
Parent material cannot be 
traced as the.se are allu¬ 
vial or aeoHan in nature. 


1. Deltaic alluvium. 

2. Desert deposits (Pure 
sand dunes. Sand dunes 
and rock hills. Stabilis¬ 
ed sands). 

3. Sub-recent formation 
(Bhabar and Tarai). 

4. Saline (Solonchak) soil 
and alkaline (Solonetz) 
soil. 

5. Yellow and brown soils. 


Deccan plateaux. 

•Soils formed from main¬ 
ly igneous rocks (gra¬ 
nites, gneiss, charno- 
kite etc.) under truly 
humid tropical condi¬ 
tions. 


1. Red soils. 

2. Daterite soil. 


3. Black cotton soils. 
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Since different maps prepared so far are either from an agricultural or forestry 
ix)int of view, a study is suggested under a centralized agency consisting of agri¬ 
culturists, foresters and geologists so that attempts made so far at producing a soil 
map by different departments could be co-ordinated. 

5. A short note on effect of on the retting period of Jute. 

A. K. Kundu and G. Halder, Barrackpore. 

Retting is essentially a micro-biological process. pH plays an important role 
in the activity of micro-organisms. In the laboratory scale experiments, it was 
found that pH considerably affects the retting x>eriod. The period is the lowest 
at pH c 3 0 and with the ri.se of pH the retting period increases and at pH c 7 0 
the time taken for retting is lower than at pH values above or below it. This 
shows that there are distinctly two types of organisms which rets jute. 

6. Parasitisation in the egg masses of the various broods of Scirpophaga 

nivella Fabr. 

M. Q. Khan and B. H. K. Murthy Rao. 

The egg masses of {Scirpophaga nivella Fabr. is parasitised by Telenomus bene- 
ficiens and Tetrastichus vSp. Of the two only Telenomus beneficiens has been 
observed to occur in Hyderabad State. A review of the relevant literature has 
revealed that parasitisation study brood-wise has not been made any where so far 
in India. An attempt is made in this paper to assess brood-wise (1) The percentage 
of parasitisation of egg masses, (2) Number of parasites emerging per partial and 
fully parasitised egg mass and (3) Number of larvae emerging per partial and 
completely healthy egg mass. 

7. Longevity and rate of reproduction in Trichogramma evanescens 

minutum R. with various sugars and polyhydric alcohols. 

E. S. Narayanan, B. R. Subra Rao and M. Ramaciianura Rao, 

New Delhi. 

The area under sugarcane in India is about 3 million acres and one of the 
factors that affect the yield is the damage caused by the sugarcane stem borers 
like ChiloUaea injuscatcllus Snell. As often times sugarcane is grown in con¬ 
tinuous belt in factory farms the rate of multiplication of the pest is enormous, 
resulting in heavy lo.sses to the factory farms and to the cultivators who grow 
sugarcane under the aiispeces of the management of the sugarcane factories. One 
of the methods of control adapted to reduce the damage caused by the sugarcane 
borers i.s the liberation and colonization of the egg parasite Trichogratmna evanes¬ 
cens minutum R. This ha.s been done not only in India but in other parts of the 
world as well, where borers similar to tho.se we have in India, cause the same 
damage. There has been known two schools holding two divergent opinions as to 
the effectiveness of this parasite. In Barbados, Tucker has held that sugarcane 
industry would have been an impossible proposition in the island but for Tricho¬ 
gramma. In Lousiana some entomologists like Hines and Herbert Spencer have 
maintained that Trichogramma does good while others do not hold some opinion. 
But in all these cases fundamental research work on the parasite has not precceded 
the liberation and colonization of the parasite in the field. Yet it is one of the 
prerequisites for any experiment in biological control. Trichogrtimma is one of 
those parasites that are mass bred in the laboratory and liberated in the field. 
In this case, there is an enormous scope for the inbreeding of the parasite. This 
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aspect of the problem was therefore stmlied in the parasite laboratory in some 
detail. It was observed that the parasites that liave been bred for a number of 
g'enerations under iaboratc'r}' conditions are inactive, malformed and do not lay 
the normal number of crrs. So it was thought expedient to introduce new blood. 
So a consignment of Trie hog tauinia parasites were obtained from Mandya (Mysore) 
and these were crossed with the Trichogramma para.sitcs in Delhi. This 
was done in two ways; the male of Mandj'a culture was mated with the 
female of Delhi and the male of Delhi was mated with the female of Mandya. 
In both the cases the longevity and fecundity of the progeny was studied iu detail 
with feeding with various sugar.s like—sucrose, glucose, maltose, laevulose and 
polyhydric alcohols like mannitol and sorbitol. There was a phenomenal increase 
in the fecundity of the parasite feeding on the sugars and sorbitol. Among the 
foods, no differences existed as regards their influence on fecundity. A com¬ 
parison of the parent cultures and the two recipirocal crosses regarding the 
longevity and fecundity gave very interesting results. 

There was a phenomenal increase in the fecundity of the parasite feeding on 
the sugars and sorbitol. Among the foods no differences existed as regards their 
influence on fecundity. 

A comparison of the parent cultures and the two reciprocal crosses regarding 
their longevity and fecundity gave very interesting results. 

The longevity of the reciprocal crosses is defniitely higher than th.at of the 
I.A.R.I. parent but not over the Mandya parent. The fecundity was observ'cd to 
be high in the case of the cross between I.A.R.I. female parent ami Mandya male, 
and also in the ca.se of Mandya parent culture in relation to the other two. The 
differences between the two newly evolved cro.sscs tend to show differential contri¬ 
bution of each of the parents when used as a male or as female as the case may be. 

The differences between the parent cultures and the crosses regarding both 
the characters under study have giv'en an idea of the possibilities and mcthod.s of 
utilisation of hybrid populations if we may call them so. The existence of differ¬ 
ences between parent cultnre.s especially the fecundity of the parasite jioints to the 
conclusion that a search for superior stocks of this parasite from different parts 
of the country has to be made and their longevity and fecundity studied m detail 
m the laboratory. 

8. Effect of leinperature and humidity on the rate of devclo]Mncnt of the 
immature .stages and the longevity and fecundity of Apaniclc.^ 
angaleti Muesebeck. 

E. S. Narayanan, B. R. vSubba Rao and T. S. Thontauarva, 

New Delhi. 

/I panicles angaleti Mueselieck is a vipionid parasite of potential importance in 
the control of pink bollwonn of I’otton, Pectinophora (Plalycdra) gossypiella 
(Saunder.s) which is a cosmopolitan pest and is found throughout the world 
wherever cotton is grown. A panicles has always been observed to be a shy 
parasite and it does not generally lay eggs or breed readily in the laboratory. 
The technique of breeding of Apanteles on a mass .scale has been developed for tlie 
finst time in the Parasite Daboratories of the Indian Agricultural Research Institute 
and a large number of these parasites was sent to the United States Department 
of Agriculture, Foreign Parasite receiving Station at Moorestown, for mass breed¬ 
ing liberations and establishment in the cotton growing areas of the south and 
south western States. The ecology and the rate of development of Apanteles 
angaleti under temperatures 12, 15, 20, 25, 30 35 and 40®C and relative humidities 
of 65% and 85% were .studied in detail and it was found that the lower tempera¬ 
tures of 12 and 15°C and higher temperatures of ?5 and 49°C itj both the humi- 
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cltties were fatal to the development of the host as well as its parasite. The 
parasite successfully developed and completed its life-cycle only under 20, 25 and 
30®C under both the humidity conditions. However, a high temperature of 30®C 
coupled with 85% relative humidity was detrimental to the parasite's development. 
The development under field conditions is not con.stant and the rate of develop¬ 
ment is governed by the variable temperature and humidily. 1'he parasites com¬ 
plete their development under field condition only during the mouths of October 
to April. The parasites generally live longer at lower temperatures of 20 and 2S°C 
under both the humidities. But at 30°C the longevity is better with 65% relative 
humidity than at 85%. The parasites were fed with various foods like raisin, 
glucose, .sucrose, maltose and fructo.se. It was found that raisin was the be.st food 
under all conditions of temperature and humidity. The female parasites lay tlie 
maximum number of cgg.s under optimum temperature of 27°C and 85% relative 
humidity. However, light was observed to be an important factor that governed 
the oviposition habit of the parasite. 

9. The effects of continuous manuring and cropping on the crop yields, 

nitrifying power of the soil and nitrogen utilisation by plants. 

P. SiNHA, Patna. 

Numerous workers have found a fairly accurate correlation between nitrifying 
power of the soil, its nitrogen availability and crop producing power. Very scanty 
infi)rniation at pre.scnt e.vi.sts in India on tlie cumulative effects of organic manures, 
fertili7ers and cropping pattern on .soil fertility and nitrifying ixiwer of the soil 
It was, therefore, considered appropriate to investigate the long term effects of 
organic nianiirc.s such as Farm-Yard-Afanure, Oil Cake (Rape cake), fertilizer 
elements such as N, P, K, and their combinations, green manure, green manure 
with phosphate and cereal and leguminous crops on soil fertility, nitrogen utilisa¬ 
tion by the crop and the nitrifying jjower of the soil. 

In course of these investigations yield data of permanent mannrial plots, Pnsa 
(Bihar) were collected ; amounts of nitrogen taken up by the crop determined and 
anionuls of nitrate-nitrogen formed on addition of 90 mgnis. of nitrogen as ammo¬ 
nium sulphate per 100 gms. of soil were al.so estimated at the intervals of 1, 2, 3 
and 4 wcek.s at optimum moi,sture and temperature. 

It was found that a fair degree of correlation exi.sts between the nitrifying 
power of the soil, nitrogen utilisation by the croj) and soil fertilitj’. Phosphate 
brings an all round improvement in soil fertilily, nitrifying power of the soil and 
nitrogen utilisation by the plant ivlien used with nitrogenous fertilizer and green 
manure. Pho.sphate is thus the key factor in maint.aing soil fertility at a high 
pitch. Continuous n.se of Potash on the other hand has definite adverse effects on 
the nitrifying power of the soil and its fertility. ,Soil without manuring loses its 
nitrifying power very considerably. If both nitrogenous and phosphatic fertilizers 
are combined, their continuous use does not lead to any deterioration in soil ferti¬ 
lity regarding the crop yield. Legumes build up both soil fertility and nitrifying 
power of the soil and their effects are very much enhanced with the use of 
phosphatic fertilizers. It is, therefore, suggested that adequate amounts of phos¬ 
phate nui.st be used along with nitrogenous fertilizer or green manure if the soil 
fertility is to be maintained at a high level. 

10. Effect of soil amendment on Fusarium wilt of guava {Psidium 

guajava E.) in. Uttar Pradesh. 

S. S. Jain, Kanpur. 

In Uttar Pradesh, severe incidence of guava wilt has been observed in alkaline 
soils. Several foreign workers have reported that hydrogen-ion concentration of 
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the soil influences the growth and parasitism of certain fungi and that some of 
llie soil-borne diseases of plants could be wholly or partially controlled by altering 
the soil reaction through application of chemicals. A tabulated list of the diseases 
that are favoured by acid and alkaline soils was prepared by S. D. Garret in 1944. 

In 1953, one guava orchard at hucknow and another at Allahabad, where trees 
were dying from year to year at a fairly rapid rate, were selected for controlling 
guava wilt by .soil amendment. The soil of both the orchards was al^faline, pH 
being 7-7 at Lucknow and 7-9 at Allahabad. Ninety six guava trees, 10-12 year old 
at Lucknow and 112 guava Iree.s of the same age at Allahabad were selected. 
Lime, molasses and sulphur were applied at the rate of 4 lb. per tree after exposing 
(he roots to a depth of six inches. Check plants were left without treatment. 
The treatments were replicated G time.s at Lucknow and 7 times at Allahabad. 
The pH values of representative soil samples from each treatment were determined 
both before and during the experiinenis at both the places. The symptoms of the 
treated and untreated trees were reconled every two months. It was found that 
the pH value increased in the soil treated with lime while it sharply went down 
in the case of soil treated with sulphur. Molasses about nine months after 
treatment brought about only a slight deiTea.se in the pH value of the soil. 
Increase in the pH value with the addition of lime was maintained up to July, 
1954 when it began to dimini.sh. 

Significant differences in the average mortalities of the trees in limed and 
check plots were observed, the average percentage mortality at Lucknow and 
.\llahabad in limed trees being 0 and 10-71 respectively as against 416 and 17-85 
in controls at the two places. On the other hand, average mortality, of trees 
treated with sulplinr and molasses both at Lucknow and .Mlahabad was signifi¬ 
cantly higher than in the controls. 


11. Relation of mosaic disease of Cardamom to Banana Aphis {Pcvlalonia 
nigronervosa Coq.). 

P. M. Varma. 

The banana aphis (Pcnlaloyiia nif^roncri’o.'ia Coq.) is the specific vector of the 
mosaic disease of cardamom (ElcUaria cardamomum Maton). 

Single, alate as well as wingless viviparous females, are able to transmit 
virus but more infection results when larger number of aphids are used to 
inoculate a plant. 

Aphids picked up virus from di.scased cardamom plants in a feeding time of 
15 minutes, and viruliferous aphids infected healthy plants in a feeding time of 
five minutes. How'ever, the minimum time for aphids to pick up virus from a 
disea.',fed plant and successfully transmit it to healthy plant was about 1 hour. 

The minimum incubation period of the virus in the aphid is about 30 minutes, 
but the ability of the aphids to transmit the virus increased appreciably after 
I hour. 

The banana aphid was unable to retain the virus and an infective aphid 
exhausted ils virus almo.st immediately after feeding either on a healthy carda¬ 
mom or banana plant. 

There is no congenital transmission of the virus, but nymphs could acquire 
the virus from diseased cardamom plants and transmit it to healthy seedlings. 

The cardamom plants remain susceptible to infection at all stages of growth. 
The comparative freedom from disease under natural conditions in case of very 
young seedlings is due to the fact that the alate aphids do not colonise on these. 
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Section XI, Physiology. 

1. Studies on certain Physiological Norms in South Indian young adults. 
C. SiTARAMAYYA, N. Syamau and M. Vknkataswamy, Guntur. 

With a view to find out the physiological norms for young adult South Indians, 
data of heart rate, respiratory rate, vital capacity, pulse pressure and chest 
expansion were collected from healthy students of the Women’s college and 
Medical College at Guntur. Total number of individuals so far screened are 334. 

Analysis of results so far .shows correlation between heart rate and pulse 
pressure. Their optical levels are reached between 18 to 20 years in girls and 
20-22 years in l)oys. No correlation could be shown between respiratory rate and 
vital capacity or chest expansion. Age could not be correlated with any respira¬ 
tory index. 

Correlation of cardiac indices is in line with earlier maturation of the female. 
'I'hese results are graphically .shown. Further work is being continued. 
■Appendix- Tabular form. 


2. “Progressive development of Motor Innervation of the Respiratory 
Muscles of Human foetus.” 

Dr. C. Si’taramayya and Dr. P. Simhadri, Guntur. 

Intercostals and diaphragms of human foetuses, from six weeks to full term 
were histologically investigated b\ silver and gold impregnation methods, to deter- 
luiue the onset and development of motor and sensory innervation, as well as the 
growth of the muscle fibres themselves. 

The intercostal muscles exhibit cros.s-striations earlier than diaphragm in all 
ca.ses—about the 16 weeks age. 

Motor innervation is manifest in both cases by about 22 weeks. In fact 
sensory innervation also can be seen at this stage—contrary to statements in books 
b.'i.sed upon animal respiratory muscles (other than those of human). 

Ily about 24 to 27 weeks, well defined motor nerve endings are seen; but 
the adult type of mature motor nerve endings is seen by about 32 weeks, 
lindoplates show all details of structure by this time. At this time non-respiratory 
mu.scles do not show typical innervation. 

This early innervation of respiratory mu,scle,s is significant; for they function 
in a much more coordinated manner than the other muscles at birth. 

We hope to explore this problem further by electrophysiological techniques etc. 


3. Relation of Thyroid Gland to Gastric Secretion. 

R. C. Shukw and E. S. Nasset, Lucknow, 

Relation to previous work in this field. 

Watnian and Nasset (Amer. J. Physiol. 157, 216-220, 1949) demonstrated that 
removal of the thyroid gland reduced significantly the time required for perfora¬ 
tion of a histamine-induced peptic ulcer in the guinea pig. The thyroidectomized 
animals reaction was restored to normal by administration of whole desiccated 
thyroid gland but not by administration of crystalline thyroxine. These results 



50 Proc. 43rd fnd. Sc. Cong. : Part IV 

suggested an important control of gastric function by some non-thyroxine thyroid 
factor. 

In order to make direct observation on gastric secretion, Nasset and myself 
began experiments on dogs bearing gastric pouches. This work was still in 
progress wJien he left this country for his own. 

Preliminary results sJiow that feeding of soluble portion of thyroid gland to 
the dog will diminish his gastric secretion by approximately 50%. Thyroxine 
(crystalline) appears to have no effect. The.se results confirm those obtained in 
the guinea pig with slight modification. 


4. Saltless Diet (Common Salt). 

S. N. Mathur, Bhopal, 

by some accident I was led to do the e.xperimenls on Die saltless diet on 
myself. I'or .some twenty years I was having now and then missing of heart 
beats. They were not present at all times but only appeared now and then, some 
limes for weeks together and then would disappear for years. When they appeared, 
they had no regular sequence. For .some minutes they were more frequent and 
some times appeared after hours. Jn short they were very irregular. As they did 
not give any trouble of any sort excepting the awareness and a sort of funny sensa¬ 
tion, I did not care either to cure them by any medicine or even to come to a 
correct diagnosis as to their origin, cause etc. Over a year ago I had to keep a 
fast. I may mention that the fast was probably taken after over forty years. 
To my surprise the extrasystoles which w'ere present at that period disappeared 
as if by magic. This led me to do experiments on lasting. Whenever I fasted 
they always disappeared. For a certain reason, after sometime on one day I 
took saltless diet. The extrasystoles which happened to be present at that lime, again 
di.sappeared. This led me to do further c.xpenments on sallle.ss diet alone. F'or 
over six months I did these e.xperimcnts and found that with mathematical 
regularity the extrasystoles, whenever they were pre.seut, disappeared on .saltless 
diet. At the same time whenever the saltless diet was taken there was a general 
sense of well being; the sense of fatigue and breathlessness on exertion became 
much less; the capacity to do muscular work increased very much. About five 
months back I had an occasion of again taking a saltful diet in all the three 
principal meals. This was after a month of saltless diet. The extra-systoles did 
appear and appeared in some intensity. Naturally I left the salt. This time their 
disappearance was not .so miraculous as on previous occasions. It was on the 
third day of .saltless diet that they did di.sappear. I have not taken salt since 
then. .And have not known them as well. 

It may however be mentioned I am on natural foods and I believe they 
contain more than the minimum requirements of sodium chloride. The e.xtra salt 
which men add to their diets seems not to be only unnecessary but harmful in 
the amounts which are usually taken. 


5. Vitamin “A” and Elastic Tissue. 

OuDESH Narain and S. N, Mathur, Bhopal. 

The senior author has been observing on himself for a large number of years 
that the pains in the back come and go with the deficiency and supply of vitamin 
A. The pains m the back were thought to be due to over-working of small 
muscles of back which was again thought to be due to their taking np the work 
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of the elastic ligament which on account of their elasticity kept the vertebral 
column in its correct position and which they could not keep due to some loss of 
elasticity and thus the small muscles of back took that work upon tliemsclves. 
In other words the pain in the back was probably due to fatigue of these muscles. 
When vitamin A relieved these pains it was conjectured that might be due to 
its bringing back the normal elasticity of these ligaments. The present obser¬ 
vations are a record of animal experiments. The animals chosen were guinea- 
pigs, rabbits, rats and pegeons. In all it has been found that the elasticity of 
the elastic tissue—ligaments of joints, of neck, and the arteries increases and 
decreases with the giving and taking away of vitamin A from their natural diet. 

These observations find confirmation on the statistical observations on diet 
of tubercular patients. To my mind it appears that the deficiency of vitamin A 
in their diets decreases the elastic recoil of their lungs which therefore can be a 
cause of deficient aeration of their blood and consequent vicious cycle. 

6. Temperature Regulation and Salt. (Common Salt). 

S. N. Mathur, Bhopal. 

It is well known that sodium lies mainly outside the cells in the inter¬ 
cellular spaces. The intercellular spaces are thus storehouses for sodium chloride 
and consequently of water. In hot countries people usually take more salt to 
store water for heat regulation. I have observed that in a saltless diet the 
perspiration is definitely less. On the other hand in a saltful diet it is alwa3rs 
definitely more, much more than what gets evaporated from the skin for tem¬ 
perature regulation. It appears that skin specifically excretes Sodium chloride, 
and as it must be excreted alongwitb water, it seems as though the sodium chloride 
is looking for the opportunity to be excreted out which it gets when water is 
excreted out in larger amounts for the need of temperature regulation. Therefore 
sweating is not just for temperature regulation but is also needed for salt excretion. 
If the salt is not required to be excreted the extra perspiration is cut off without 
any loss of the efficiency of the temperature regulation. 

It may however be mentioned that workers in mines, under conditions of high 
temperature and humidity (and I suppose that they alone) may need an extra 
supply of salts. Even in them their efficiency of work should very much increase 
if instead of giving this extra salt their working conditions are improved in such 
a manner that temperature is regulated by the evaporation of water and sweat is 
secreted only for that purpose; and not for excreting the unnecessary extra salt. 
For excreting this extra salt an equivalent amount of e.xtra blood is being un¬ 
necessarily diverted to the skin at this expense of muscles. The extra salt may . 
thus be cut down. This will not only add to their efficiency of the circulatory and 
respiratory systems but will spare extra blood to their muscles. 


7. Age and Blood pressure. 

S N. Mather, Bhopal. 

Over fifteen years ago in some session of this Congress I read a paper on 
blood pressure which* was a statistical observation of several thousand blood- 
pressure readings on several hundred young men. It was then found that the 
range of blood pressure was from 100 to 200 systolic and that the blood pressure 
could rise and fall to that extent in any young man in a twinkling of an eye. 
There I had also told that the blood pressure did not necessarily rise with the 
age and that if it did rise it was not due to age but to some other causes. Now 

, 8 , 
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I atn bold to say that the cause of rise of blood pressure with age is probably due 
to dullness of sensations with the age and making good this dullness with ex]tra 
salt and spices. It may now be mentioned that my blood pressure—and I anl 
over sixty years old—now ranges from 108/62 to 125/78 though on one or two 
occasions it has gone as high as 150/84 and as low as 102/68. I am taking these 
readings several times during the day under different conditions. I am not taking 
salt these days and have no idea of my blood pressure before 1 left the salt, 
but I suppose it must have been higher. This view had found confirmation in my 
observation on others, of my age as well as in much youngers. I have observed 
that the blood pressure is directly proportional to the amount of salt in the diet. 
It is not just a question of rise and fall of blood pressure but there is an all 
round improvement in the actions of the cardio-respiratory system as if a load 
has been taken away from it. 

8. Further Work on “Double Role of Respiration". 

J. S. Saksena, Bhopal. 

In the 41st session of the Indian Science Congress, Dr. Mathur read a paper 
in which he showed that Respiratory mechanism serves two purposes—the depth 
regulating the oxygenation; and the rate, the temperature. 

Further quantitative work has been done to confirm the above contention, 
namely arterial blood analysis in dogs and study of one minute expired air 
samples in human volunteers. 

1. Study of oxygen saturation of arterial blood in dogs—changes in rate and 
depth were produced by (a) Heating, (b) Breathing of CO 3 and O, mixtures, 
(c) Intravenous injection of chemical substances and (d) Artificial respiration. 

It was observed that the oxygen saturation of blood varied, according to the . 
depth of respiration and was independent of the rate. The cause of the change 
in depth of respiration was immaterial. 

2. Study of Expired Air Samples in Human Volunteers—The volume, oxygen 
percentage and CO, percentage of 4 one-minute samples of expired air collected 
at normal and voluntarily reduced rates were determined in 35 volunteers. The 
depth of respiration was not voluntarily regulated but allowed to change with 
the change in rate. Knowing the composition of inspired air, the oxygen absorbed 
and COj given out in one minute was calculated in each case. 

The oxygen uptake per minute was found to increase progressively in all 
cases when the rate of respiration was reduced from the normal to 8 per minute, 
while in most cases it continued to rise even when the rate was reduced to 
4 per minute. This is evidently due to the increase in depth exposing more 
hidden alveolar spaces which do not operate in shallow breathing. 

Alveolar air samples were also analysed in dogs and human being.s. 

It was also observed that the rectal temperature of dogs breathing at a 
slow rate for prolonged periods showed a small but steady rise. It fell during 
the hyperpnoea following ether anaesthesia. 

Thus the "Double Rote of Respiration" is further confirmed viz. Depth 
, regulates gaseous exchange while rate is meant mainly for temperature regu¬ 
lation, and, in all probability, exclusively for temperature regulation in dogs. 

9. Some Observations on Saltless diet. 

J. S. Saksbna, Bhopal, 

These observations have been made on a saltless diet that is one In whidb 
no extra sodium chloride was added to natural foods. It was observed that urine 
output and thirst were both markedly diminished within four days of starjang the 
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"Salt free regime" thti$ shoflKng that the large amounts of water drunk and 
execrated by the kidneys was in no way beneficial for the body economy. It served 
jnly to get rid of the extra amounts of sodmm cliloride taken, which needs must 
have water for its elumination. This extra sodium chloride was not only useless 
but positively harmful to the body. 

It appears that sodium chloride is excreted not only through the kidney but 
also through the skin, the latter being far more than what would be automatically 
excreted out with the amount of sweat necessary for temperature regulation. 

It was foimd, that blood pressure never rises to a high figure on a saltless 
diet. Also the blood pressure and pulse rate usually go parallel rather than in 
opposite directions. The rise in pulse rate on exertion is less and of shorter 
duration on a saltless than m a saltful diet. 

On a few occasions, urine was analysed and chlorides in terms of sodium 
chloride were found to be between 0-2% to 0-3%. Tlie chloride excretion now 
represented chlorides other than sodium which was practically absent from urine. 
It is well known that the extra sodium chloride which one takes in the diet is 
all excreted out within 24 hours. This is clear from the fact that 99% of the 
sodium chloride is reabsorbed and only 1% is reabsorbed in the kidney 
This 1% can be amply supplied by the sodium chloride present in natural foods. 

The above observations find confirmation in the fact that when I used to 
take salt diet, and a little more than others, I used to sweat far more profusely 
than at present, although there is no loss of efficiency of temperature regulation 
even now. In fact the efficiency is far more now, as is evident from the fact 
that far more muscular work can be undertaken without fatigue and breathless¬ 
ness. That the sodium chloride does get excreted from the skin, even though 
there may be no necessity of temperature regulation is shown by the observation 
that the skin, if licked, has always a saline taste, irrespective of the season and 
muscular activity. On leaving .salt, tlie saltish taste of the skin has disappeared. 


10, Further Observations on the Mechanism of Temperature Regulation 
in dogs. 

SuRENDRA Kumar, Patna. 

In connection with the papers that I read previously in this Science Congress 
regarding the temperature regulation in dogs the experiments done subsequently 
show that there is a well regulated balance of water in the dog’s body. It was 
now observed that in those dogs in which the respiratory accelerator reflex on 
opening of the mouth did not appear up to 42®C the mouths were much less wet 
than observed in .the dogs in which the reflex appeared. The reflex however, 
appeared after injection of saline. It appears therefore, that temperature regula¬ 
tion is of secondary importance to the conservation of water in the body. 


11. Effect of Some Antimalarial Drugs on the Biosynthesis of Acetylcho¬ 
line in Rat Tissues. 

B. C. Bose and S. S. Gupta, Indore. 

, Effect of some anti-malarials—paludrine, mepacrine and quinine on the acetyb 
choline synthesis in the tissues of rats fed on synthetic diet containing a small 
percentage of the above drugs was studied. Acetone dried extracts of h^ri, 
brain an^, liver of these rats were assayed against acetylcholine chloride by asiag 
a atrip of frog rectus suspended in 'Eeech apparatus containing Ringer*' .solotioti« 
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The average acetylcholine per gram of tissue was compared in different groups 
with tliat in the tissues of the control rats. The results indicate that all the three 
auti'-nialarials caused a significant reduction in the acetylcholine content in all 
the tissues studied. Reduction was most marked with paludrine while quinine 
and mepacrine caused a moderate reduction. These drugs seem to inhibit directly 
or indirectly certain co-enzymes necessary for dehydrogenase systems responsible 
for the synthesis of acetylcholine. Marked inhibition of this synthesis by palu- 
drine may be explained by its antagonising effect on folic acid an(J glutamic acid 
which have been shown to afiect the acetylcholine synthesis to an appreciable 
extent. 


12. A Method of Collecting Alveolar Air from Animals. 

J. S. Saksena, Bhopal. 

For the first time, a method of collecting alveolar air from animals is described. 
In place of the voluntary prolonged expiration used in collecting alveolar air from 
human beings, “forced Artificial Expiration” is used, the last portion of which 
consists of alveolar air. The method can be used for acute experiments as also 
for repeated determinations on the same animal. 


Section XII. Psychology and Educational Sciences. 

I. Retro-active Inhibition : A reaction to Ego-threat. 

S. M. Mohsin, Patna. 

A hypothesis was made that the loss of memory noted in experiments on R I 
may be due to repression as a readtion to Ego-threat. The learning task and/or 
the interpolated activity used in the experiments may be taken by the subject 
as a test of ability and thus offer a threat to self-esteem, S may react fo the 
threat by a feeling of failure and self-inadequacy. The emotional disturbance 
thus caused, may affect the memory for the associated materials. The retention 
test may show on this account, and not retro-action, a loss of the memory. 

Thirty under-graduate students were used as subjects. They were divided into 
three groups : one control and two experimental. The usual procedure for experi¬ 
ments on R I was adopted. The learning material consisted of a list of digits. 
The learning was partial—6 trials. Recall and relearning tests of retention, followed 
after 20 minutes. During this interval, the control group relaxed. The Experi¬ 
mental Groups did code-writing, one group doing it under task-orientation, while 
the other group taking it as a test of ability under condition of anxiety experi¬ 
mentally induced: ego-orientation. 

There was no evidence of inhibition due to retroaction. 

Some evidence of inhibition was noted that conld be attributed to repression 
as it affected only the ego-oriented group. 

The ego-oriented group performed significantly much belter in the co(Je- 
writing than the task-oriented group, which shows the motivating influence' of 
ego-threat. 

More experiments are needed before a thorough examination of the hypothesis 
is possible, . .' . 



Late Abstracts : Section of Psychology and Edticalional Sciences 55 

2. A Note on the Calculatidn of ‘Co-efficient of Belonging’, 

D. N. IvAt and J. K. Prasad, Patna. 

A method for the calculation of ‘Co-efficient of belonging* ia outlined and it is 
expected that with the table provided it will simplify ai lot of heavy calculation 
needed to assign factors to a particular group. ^ 

3. A Simple Device to Establish Sequence in Multiple Choice Item 

Options. 

M. A. Hakim, Agra. 

The test-constructor’s biases in the ordering of multiple choice item options 
are detrimental to the interest of a true test. McNamara, Weitzman, Chronbach, 
and others have shown that choice placement has an effect on item difficulty when 
biased instruments are used. To overcome this difficulty, and to assist the test 
constructor in randomizing the order of five option multiple choice item responses 
a card-sorting device, which .the author thinks has definite advantages over other 
techniques, is advocated. 

4. A Study of Intelligence Scores with and without Time-Limit. 

Mohan Chandar Joshi, Banaras. 

In the course of preparing a standardized group test of general mental ability 
I selected seven elements containing 175 items. These elements were administered 
individually on 7 groups of students of 200 each without any time-limit. From 
the item-analysis of these scores a "Spiral omnibus” type of test (28/55) was 
prepared containing 100 items. This test was administered upon a group of 863 
students (Vlllth to Xllth classes) with a time-limit of 20 minutes. The item- 
analysis of these scores made it necessary to revise this test and accordingly test 
30/55 was prepared and administered on two groups of students (IXth and Xth 
classes) with the usual time-limit of 20 minutes. But to find out the ‘time-bias’ 
of this revised test we administered it on another group of 25 students of Xth 
class both with and without the time-limit. This has yielded the following 
results : 

(1) Scores with and without time-limit correlate very highly (Product Mom. 
f_.926±-0038). This may imply that ‘.speed* make no significant change in the 
scores. 

(2) The ‘superior’, ‘average’, and ‘dull’ groups have an average gain of 8-6, 
15-2, and 23-4 scores respectively in the time-less condition. 

(3) The above mentioned three groups have taken on the average 24'-3'', 
35'-36", and 46'-39" respectively in completing the test. 

(4) It appears that ‘time’ has a moderate effect on the ‘averagfe’ group. 

(5) There is a considerable change in the difficulty-value of the test elements 
under the two conditions. This is specially significant in the case of the 
Number series and .the Reasoning items. 


5. A Projective Technique Involving the Textile-Kinaesthetic Modalities.' 

Shsrben K. Madar, Bombay. 

The projective test described here is a development of the technique carried 
out between 1950-1955 and reported at a meeting of the British Psychological 
Society. . , I 
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Three-dimensional objects were constructed at ‘unsttucted’ as possible in a 
variety of materials. They varied in size, shape, weight, texture and compressi¬ 
bility. Materials such as clay, wood, wax, plastic, rubber and ‘bouncing putty' 
were used in their construction. 

Ten such objects were presented to the subject in a standardized way. The 
object was placed singly under a screen, which prevented the subject from seeing 
it, but enabled him to manipulate it as he chose. Each section of the object was 
marked to facilitate accurate recording. 

There were 20 scoring categories. The 'location’ nad ‘Content’ categories 
were similar to the Rorschach. 

The results of 44 normals were compared with 44 neurotics and 44 psychotics 
matched for age, sex, intelligence and verbal fluency. 

Nine variables were found to diflerentiate between the normal and clinical 
groups. This study opens up avenues for further research. 


6. Rorschach Responses of a group of juvenile thieves. 

Uday Shankbr, Delhi. 

The Rorschach test was given to 40 juvenile thieves of ages between 14 and 
17 individually in the district jail, Delhi, after studying their case histories and 
background. The purpose of the study was to see if the Rorschach categories, 
when interpreted individually gave any indication of delinquent character forma¬ 
tion. 

Certain interesting results have emerged which throw light on the validity 
of the Rorschach test in so far as the variables bring out the juvenile delinquent 
personality characteristics. Broadly speaking the group on the whole gave an 
abnormally high d and D tlian W and a number of components of S responses. 
There was a high A and Ad% and a low H% which together with predominence 
of FM over M brought out the juvenile mind living on a level of instinctive 
prompting. There were signs of marked anxiety and insecurity and inadequate 
personality development given by the shading and ra responses. Aggression, 
hidden fear and suffering were shown in the morbid contents. High F% going 
with almost equal F—indicated if not low intelligence but the impairment of up¬ 
setting of critical faculties of reason. M; c ratio indicated some extratensive 
trends. The findings of the study agree partly with those of Beck and in some 
respects with those of ZulHger. The entire field of juvenile delinquency, however, 
still requires much investigation. 


7. A Study of the H. H. Responses of Adult Abnormals. 

N. I<. Dosajh, Jullundur. 

The present study deals with the responses of the adult abnormals. The H. H. 
test was administered to various types of adult abnormals. The responses obtained 
were scrutinised. A summary of the observations is as follows 

1. There is more of Ego-projection in abnormals than in the normal subjects. 

2. The number of the ‘Whole’ responses is less in the Case of the abnorinals 

flian in the case of the normals. ' 

1 3, There is a preponderance of simple, discrete, nncoordinated sketches,' having 
no relation either verbal or spatial, in the case of abnormals., 
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4. Some abnormals drew mostly lifeless sketches. 

5. The dangerously aggressive types of prisoners e.g, dacoits and murderers, 
in the District Jail, Jullundur showed a good many drawings of sharp>edged 
weapons e.g. swords, knives, spears, guns and pistols. 

6. One abnormal drew mostly the sexual parts. 

7. A few abnormals drew morbid and horror images which were quite unreal'. 

8. The drawings of .the abnormals were marked by lack of precision and 
uniformity. 

9. The manner of approach of the abnormals was mostly impulsive and showed 
diffidence. 

10. The abnormals were generally distracted and restless during the test and 
gave up the task very often, 

IJ. While taking the test, the abnormals showed a good deal of emotional 
excitement and made unnecessary and meaningless gestures. 

8. Planning Psychological Research in India. 

A. K. P. SiNHA, Patna. 

A great demand for the development of Psychology as a profession as well as 
a science and a technology is keenly felt in India. But though the demand is 
already great, our contribution so far has been far from satisfactory. Research 
work in this direction is, therefore, an urgent need now. And programmed research 
can advance Psychology far more rapidly than Psychology has advanced hitherto 
through the uncoordinated efforts of individuals. 

There is no antithesis between basic and applied research, for basic research 
is often stimulated by applied research done mainly because of practical needs, 
and a sound basic research policy is the foundation for later developments on 
the applied side. 

Although a good deal of work in different areas of Psychology has to be done 
in our country with a rather rapid pace, we may confine ourselves for the present 
to some of the important ones only. For instance, we need very much bringing 
out in the next five years different sorts of tests suitable for different purposes 
and to bring them out in the most helpful way. The problem of mental health 
again is completely neglected in our country. .And the magnitude of the mental 
health problem is not to be measured by merely counting the number of people 
now in mental hospitals, for we don’t have very many much hospitals in our 
country. Besides those who are institutionalised, there are many others con¬ 
sidered relatively normal who nonetheless have sfevere and crippling emotional 
problems. Similarly, we need doing intensive research in such areas as guidance! 
selection, training human engineering, group morals, efficiency, social prejudice 
etc. 

9. Proposed Scheme for the Higher Secondary Public Examination in 

India. 

S. S. Mathtjr, Agra. 

The present system of public examination suffers from many major defects,^ 
To overcome them completely a new scheme of public examination at the higher 
secondary stage is presented here. 

It is proposed that there should be only one public examination .at the end 
of the secondary stage. A candidate appearing in this examination. should be 
examined in five subjects only. In each subject a candidate be required to 
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appear in two written-papers. (One containing essay-type questions and the other 
questions of objective-type.) The setting of these papers would be centrally 
administered. Tliere should also be an. oral test. Due credit for a candidate’s 
class-work should be given in his final assessment. 

One exliernal examiner in each subject in each institution be appointed. The 
examiners would proceed to the institutions allotted to them to examine the 
candidates in viva-voce and also to examine the answer-books of both the written- 
papers. 

For a candidate the five external examiners and the principal of the insti¬ 
tution would constitute the board of examiners. The board would meet after the 
oral examinations are over to tabulate and discuss the re,sults. 

In practice this scheme would not put any extra-financial burden on the 
Government or the candidates. 



DISCUSSION 


I. Geometry Complex Manifold 

SECTION OF MATHEMATICS 

Chrirman : Du. Ram Bjbhari 

1. Ram Bkhaki (Delhi) : Differential Geometry of Complex trmnifoldft 


Coneider a real 2n dimensional manifold Vjn of class G' with a given covering 
by neighbourhoods each endowed with a coordinate system 


z<' =- 

Then wo have a one to one correspondence 


where /» — 1, . o -- 1, . .,n 




n, I, . ., n; 


and {z'^, 2“) may be considered to bo coordinates ot a point in iho real 2>i-diinonsional 

manifold Vsn,. Tn what follows the Latm indices will toko the values 1 , 2, .. n, 1, 2,.., m 
the unbarred Greek indices will take the values 1, 2, . ii and tho barred Greek indices 
will toko tho values 1, 2, . . n. 

Now, if wo (!nn cover tho manifold entirely liy system of coordinate neighbour¬ 
hoods each endowed with complex coordinates (z", z") and if, G, and U.j being two 
complex coordinate neighbourhoods of the manifold, a point P belongs to then 

the complex coordinates z'^of tho point P in ono of these complex coordinate neigh¬ 
bourhoods aro complex analytic functions with nonvanishing Jacobian of the com¬ 
plex co-ordinates z® of the same point, f.c. 

g/a _ (2)^ z'« (I.l) 


where (i) denotes the complex conjugate of the function 'f'" (z). Also if we put 
gO _ gO- assume that barred Greek indices take tho value 1, 2, . .,n, then for 


(z‘‘,~z°) we can ^vTit6 x\ (t 
can write 


1, 2, .rt. 1, 


., n) and for the transformation (1.1) we 


= / * (s) 

'riie Jacobian of (1.1) is easily seen to be 
Thus tho manifold is always orientable. 


' . j which is real and greater than anero. 
dz^ 
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We shall denote a complex analytic manifold of complex dimensions n by On. In 
C„ vectoi’s, tensors, affine connections etc. are defined with respect to coordinate trans¬ 
formation (1.1) in the sumo way as in the case of real manifolds. 

We define any quantity to be solf adjoint if barring and unbarring all indices simul¬ 
taneously of a component changes a component into its complex conjugate. 

* 

Nosv as.sume that in our complex analytic manifold, there is given a positive defi¬ 
nite quadratic form 

d.<f^ - (/jk d'Z^ 

whore the synura'ti-ic tensor yji- is solf adjoint. 

6^0 /< — 0 

so that the metric! form can bo written as 

- 2c/„/( dz^ d>^, 

Wlu'i’t! 

Uoji ~ {/0a - {/aP - gpn 

This metric is called a Hermitian metric. Taking account of 


fjap fja P 0 ^ jyC P — fjP a ga p gP a ,'12) 

we obtain the Ohristoffel symbols 



and the values of other components are given by symmetry and solf-adjointnoss. If 
in addition we assume 

dz^ ?izP 

or further 

‘ dz<*dzP ’ 

then the condition (1.3) or (1.4) is called Kaehler condition and the metric satisfying 
(1.2) and (1.4) is called a Kaelder metric and the manifold is called a Kaehler mani¬ 
fold. 

In a Kaehler manifold an orthogonal onnuple of vectors can be studied and 
Ricci’s coefficients of rotation can bo obtained and their properties discussed. Normal 
congruences, geodesics and geodesic congruences in a Kaeiiler manifold also form inter¬ 
esting study. It is also worthwhile studying the complex hypersurfaces and the sub¬ 
spaces of a Kaehlar manifold, as well as the conjugate directions and the various lines 
e.g. the lines of curvature etc. in the complex hypersurfaces and the subapacos of the 
manifold. 


(1.4) 


(1.3) 
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2. R. S. Mishra (Delhi) : Differential Geometry of K„—connected spaces. 

In an n •dimensional complex space (7„ in the sens«^ of S. Bochnor we take allowable 
coordinates 


ZK..,Z». Z^,..,Z^, 

and the allowable transformation group 

Z"^ 0“ (Z', ...Z«) 

Z'" = (Zi, . ..Z”) 

where the functions are power series obi.ainod from the power si'i-ies by replacing 
each coefficient by its conjugate complex value. All functions whicli define compo¬ 
nents of any goomeiric quantity in On are power series with complex coefficicnt.s in 2>i 


complex variables Z", We consider complex analytic geometric quantities and 
as.sumo self adjointnoss on the indices. 

In this talk, we consider n-dimensional unitary Xn-coimectefl spacos whos*' metric 
is defined by the positive definite Hcrmitian form, and whose paramclor.s of connec¬ 
tions are given by 


P« a 

py 


•ff 

"dz" 


(conjugate) 


The nece-ssary and sufficient conditions that this space admits an analytic geodesic 
curve with real parameter have been found and the re.sult has bt3on ajjplied to the case 
when the spfu;e is Hermite-Kaehler. The Frenct-8errot formulae for thi.s curve have 
then been studied and a number of results have been obtaine<l when the curvo i.s genera¬ 
lised Hermitoan circle or helix. 

Subspaces of these K^- connected spaces have then boon studied and Gauss and 
Codttzzi equations have boon deduced and their gcnerahaaf.ions have also boon obtained 
wh<-ninstead of mutually orthogonal unit normals congruences of ('urves through points 
of the .subspace have been considered. 

The above gives the investigations of Suguri and some of my own mvosugations. 


3. (Mi'h.) Kamla Devi 8inoh (Lucknow) : Sub.'ipnce.'^ of a Kaehlcr imiiifoM 

Consider a real 2n dimensional ratmifold Fj,, wit.h coordinates a:'’ 
(I i=.-l,. 1,. ■ ,h}. i 3. . //) and metric ffij fi,v' dxi immersed in a im-dimensional 


manifold Vodi with cooi'dinates //"(« -- 
If we put 

2 '/ = xl+ixf 

Z'l — xl — ixt 
ZX = j/'\ -f iy^ 

Z'\ = —iy^ 
then we have a one to one correspondence 
{Z'l, Z'l) (af») and 

We assume V^m 


1.2. . .,m. 1, 2. .., vi) and metric difdyP. 

{I.J,K, .. - 1,2, ...n) 

{1, J,K, .\ 2,.., n) 

(X, /t, r .. =1, 2, .., m) 

(X, fi, v~.. = f, 2, .., m) 


{Z\ ZX) ^(y“) 
to be complex analytic so that 

vG (Z), z"' = r {^) 


where y/* ia the complex conjugate of the function (Z), 
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It has been shown in this talk that subspaces of such Kaohler manifold is Kaehlerian. 
Ricci identities have been foimd as follows 


(conjugate) 

(conjugate) 

(conjugate) 


■()// 


\IJ - ; J/ => 0 

^ 1 ^ ;/./ - ;./ / = 0 

:j -j - A\ ./ / = ASf)'', j Qti , / r\,- 

where Qt', \ ■--- _^,and semi-colon follow oil by an index denotes tensor derivative. 

If ilv'\IJ are the coollicient of the second fundamental form, then 

® (conjugate) 

Qv' ' IJ ~ 0\.t.i a\fi Nil’ll - (conjugate) 


With the help of these and some other relations a number of results relating to 
normal curvature vectors, first curvature and unit normals have been established. 

In the last section subspacos with indeterminate linos of curvature have been 
studied and certain results are deduced. 

4. Gita Haldbr (Delhi) : On Kaehhr Manifold 

I have introduced a new concept defined as ‘Automorphic equivalence’ in Kaehler 
manifolds whereby, in a Kaehlerian (7,, (of real dimensions 2n) two tensors of the same 
order (21+1) for any I, are autornorphically equivalent, if one is the transform of the 

other imder the automorphism — e^, 

where a = 1,2, . . n; « = T,'2,. , n; e = and'e is the conjugate of e. 

Orthogonal ennuples in u Kachlor Cf, are obtained with the help of automorphic equi¬ 
valence. Ricci coefficients are defined in analogy with Riomanu spaces and various 
properties of Ricci coefficients arc obtained. Also the equations satisfied by the Ricci 
coefficients, when one or all the congruences of curves forming tlie onnuplo ha])pen 
to be normal congruences or geodesic congruences, are obtained. 

The Kaohler h 3 q)ersurface is defined and the normal plane to the hypersurface is 
obtained with the help of automorjjliic equivalence. The .second fimdamental tensor 
is defined in analogy with Reeraann spaces and conjugate duections and lines of cur¬ 
vature are obtained. It is proved that the moan curvature for a Kaehlor hyporsurface 
is zero, although the linos of curvature are not ideterminato. The number of orthogo¬ 
nal ennuples in a Riomannian and in a Kaehlerian Gn have been studied. 

5. S. C. Saxbna (Delhi) : On Kaehler Complex Manifold- 

The equations of the geodesics in a Kaehler manifold have been deduced both 
by ordinary method and by the method of calculus of variations. 

Hypersurfaces in a Kaehlar manifold have been defined emd the properties of curves 
in a hypersurface have been studied. The equations of Gauss and Codazzi have been 
obtained in a Kaehlar manifold. 

The condition that a Kaehlar manifold may be conformal to another Kaehler 
manifold has been decuced and on expression for conformal curvature tensor has been 
obtained. 
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Euclidean spaces of a Kaehlar manifold have been studied. Hyperquadrics for an 
Euclidean space have been defined and the following result for a hypersurface of an 
Euclidean space has been obtained. 

“The holomorphic curvature of a hypersurface of an Euclidean space determined 
by a self adjoint unit vector is equal to four times the square of modulus of normal 
curvature of the hypersurface in that direction.” 

6. M. C. Chaki (Calcutta) : Parallel field of co-mplex planes. 

The notion of parallel field of plniies of a complex manifold has recently been 
used to stwly the nature of the manifold. A iiocossary and sufiicient condition for a 
2m-dimonsional manifold to admit a conqilex analytic stmcuire, as given by W. V. D. 
Hodge, is that there should exist in the manifold a tensor field and an affine connection. 
This rosuK. has been intei jiroted by E.M. Pattornson in terms of complex parallel 
planes. He has also characterised a Kahlor manifolil in terms of o particular parallel 
field of complex planes (Ju}ir. Loud. Moth, fior.. 1953) 


II. Linear Operators. 

(Jointly ivith Physics Section) 


Chairman : Db. R. N. Sun. 


1. S. M. Shah (Aligarh) : 


I. Eigenfunction Expan-nons, V\'’e consider the linear operator 


L ---- 7 (.r) - 


d-‘ 

dx'^ 


whore q(x) is a given function of x clefineil over some interval, operating on a function 
y. Tf L satisfies the equation Ly = \ y, then we are led to the equation 

( 1 ) = 0 

A function which satisfies this equation and given boundary conditions is called on 
eigenfunction. If q^x) — 0, we get the expansion formula 


m = 


1 

TT 




aL d\ f 

cos^a-l Xsin -0 J 
0 


'Pith \)f{y)dy, 


where ^ (x,\) is a known function. [E. C. Titchmarsh, Eigenfunction Expansions, 
1946, pp. 60-60]. If q{x) =» -a?* we get the expansion formula 


fi^) 



\ 2 f 

j; e* <P(x. \)d\ I q>{y. \)f(y)dy, 
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where ^(a;, \) can bo calculated in terms of functions. By an application of the resi¬ 
due theorem, we get 


M - £ 


(2& + 1)! 


ITT lar’ 


JHtt 

xe ^ 


) 


JiV 


( aiiT ^ 
ve I / 


ff 2 t+jVyf '• r f{y)dy. 


wher H are Hermite polynomials. Wo can similarly obtain a formula involving Hormite 
polynomials of even order. Since any fuction can bo expressed as the sum of an oven 
function and an odd function, wo can get the expansion for any function f(z) satisfying 
certain regularity conditions in (i) n series of fimctions, (ii) a scries of Hermite poly¬ 
nomials. (S. M. Shah, J, Lond. Math. Soc., 27 (15)52), pp.58-64). If > + « and 
satisfies certain condition of regular growth, then it is possible to give fairly precise 
results about the distribution of the eigenvalues of the differential equation (1). 


TI. Operatone connected with entire function.') 

if 

Let F(z) •— be an entire function. Wo consider the ilifferontial operator 

" ... 
F{D) = £ OnD'*’. It is known that this operator is applicable to all entire functions 

ft 

y the order of which does not exceed a number a, whore ( 7 >| 1, if and only if the 
numbers «« satisfy the condition 


1 1 

lim sup Iw " < f" ^ 
n 

Zfj 

In case e > j 1 this condition expresses that F{z) = 2 is an entire function the order 

0 

of which is less than . In ease a = 1 this condition express that F{z) is an entire 
o — I 

CO 

function of finite order. Wo may also consider ‘divergent’ operators. liOt F{z) — 2 anz*^ 

0 

be divergent for every value of z^O. It there divergence is not too rapid, it is possible 
to show that there exist differential operators F{D) that are applicable to all entire 
functions y of the normal type T of the order a where 0 < or < 1, 

If the function/(a:) is an entire function not exceeding the normal type b of the order 
2 and if a denotes a complex number with the property 4 |'a | 6< 1, then the differential 
operator <1>{D) = applicable to the function f(x) and the formula 

f{x) - j ((/(a:-h2«v'»)) du 

-m 

holds. Further the function eaJJ* (/(*)» « an entire function. 

2. G. Bandyopadhyay (Kharagpur): Analysis of Creation and Dea~ 
traction Operator in Second) Quantization. 

If a system of elements in space A be mapped on a subspace of another space B, 
then a linear operator on A will correspond to another on B-, but new operators can 
be constructed on B which has no corresponding operator on A, This simple fact has 
been looked upon as the basis of second quantization. 
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3. Gustadhar Paria (Kharagpur) ; Green’s Linear Integral Operator and 
its Application to Elasticity 

If tho function Kf is defined as 

h 

K/I K{x, t) ( 1 ) 

a 

where K(x, t) is a continuous function of a; and< (a x^b, n I b), K will bo called 
tho integral operator which feeds upon / producing tho resultant function Kf, It 
satisfies the linoar conditions viz, 

K{cf) =■ o Kf, where c is a constant, and 

. - ( 2 ) 

= Ef^-Kg. 

A class of boundary value problems in mathematical physics fjonsist in solving the dif¬ 
ference equation 

L{y)-\ X ii(.r)i/ix) -- h(x) (3) 

subject to tlio boundary condition ii(//) =- 0 where L is a linear ditfei-entlal operator 
and A IS the characteristic number for tVio [iroblom. 'J'hc corresponding solution Q(x, t) 
of the relaxed boiuidary value problem (which is unambiguously doterminato) 

L(y) ^ 0, ff(i/) - 0 X --f- t. ft t 4, b (4) 

will be called Green’s function for the oiiginal iiroblem. 

If K and K in (1) are replaced by G and O, tho operator O will be called Green’s 
integral operator. It is linear and satisfy tho relations 

LG = GL - -1 

It reduces tho boundary value jiroblem (3) to the solution of the integral eiiuation 
of Fredholm 

g(x) =-- A 'Q{s(t)y(t) \ —G h(t) 

The solution of tho problem of bending of elastic plates under mixed boundary conditions 
depends upon finding tho corresponding Green’s functions. 

4. T. Pati (Allahabad): Linear Operators in the Theory of Sequence Spaces 

An operator U, which is distributive ant^ continuous (that is, il U(a:)—U(a;„) !t —4 0 
whenever II X—XV, !!—> 0 as ft—4 oo ) is called Wncar. The determination of necessary 
and sufficient conditions that a matrix A, defining the transformation: A{s) = a', 
may map a given sequence space S to another proscribed sequence space S' is one of the 
central problems in tho theory of sequence spaces. The essential result in the necessity 
part of the Silverman-Tooplitz theorem, which solves this problem for tho mapping: 
Se—> Sc, that is the space of convergent sequences, amounts to the proposition: A matrix 
A which transforms Sc into itself is a linoar operator. The functional anal 3 rtic proof 
depends upon the fundamental convergence theorem with Banach spaces as the opera¬ 
tion fields. On proper choice of the norm for a sequence of linear operators, which 
are assumed to be bounded and to replace the elements of the Matrix A, Robinson (I960} 
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and Melvin-Melvin (1961) have generalised the Silverman-Teoplitz theorem to the case 
of the transformation; S-^S, whore (S is a Banch space. Zeller (1952) obtains a very 
simple proof of the same. Wilansky (1961) is able to prove that if A is normal and con¬ 
servative and the space of bounded sequences: Sf, is a B-spaco, then S,- is also a 
B-space, under the noi-m i|.'c|i^ = sup„ \'An(x},\ . 

The introduction of the notion of B/f-spaces, which are finitely many—qfhosinormed 
sequence spaces with coordinated convergence (Knopp: “Folgenraume etc.”, Romo, 
1962) by the 'rdbingen school has had groat influence on this entire domain of ideas. 
A typical result, due to Zeller (1951), of snch techniques is contained in the theorem 
that an intersection of an infinite sequence of decreasing matrix methods of summability 
is usually not equivalent to a matrix method. On the side of the extensions of tho Sil¬ 
verman-Teoplitz theorem we have tis a typical result; A matrix which transofims an 
FK-apme into another B/C-space is a linear operator. 

The necessity iiart of Silverman-Toeplitz theorem can be derived from the theorem 
of Banch: If S and S' are Banch-spacos, and { Un] is a sequence of linear operators 
on S to S' such that liin sup,t jif/„(s)i|-^oo for each s e S, then lira sup^ . This 

has led to more detailed treatment of tho ‘boundedness-problem’: to charactoriao those 
triples S, S' and X such that lim sup^; <xif lira sup^ ,iC/.i,(ji)!i<oo for each stS, 
by M. M. Day (1942) who takes X to be a directed set of elements .r. 

The dichotomy of summability matrices into those that are miiltiplicativo m — 0 
and those that are ultiplicativo ni^O is well-known to bo significant. Kccontly Wilan¬ 
sky (1949) has extended this cla.ssification, with the help of Mazur’s theorem and results 
on Banch linear functionals, to tho whole set of conservative matrices. Ho attains tho 
tlichotomy into coregular and conull matrices, inducing tho same division for multipli¬ 
cative matrices. A typical result is that if A. B aro conservative, with A normal, and 
(A)C(B), then if A is coriull, so is B. 

5. H. M, Snngupta (Calcutta) ; Linear operation in ahutract Hilbert 

apace. 

An abstract Hilbert space H is characterized by the following pro]iortios : 

(1) It is linear, (2) There is un inner product which furnishes a metric, (3) In 
the metric, H is separable, (4) H is complete, (6) H. has an infinity of dimensions. 

Hilbert victor .space a-i and Hilbert function space a At) aro exanqiles of H. 

Let a bo a linear operator of H and D„, lie the domains of definitions and 
values of a ro.spet‘tn'’efy. Also let (c,c') bclhomelric fun<*tion of/? for all pairs of 
elements e, c' of H. 

Then, we have the following properties, 

(1) If a is continous at one point of D„, is contineous throughout and the 
continuity is uniform. 

(2) A necessary and sufficient conditfSh that a i.s continuous is that it is bounded. 

(3) a is called unitary if 

(i) Da = Va = H, (ii) (o(e), a{e') ) = (e,e'). 

The class of all unitary operators form a group. 

6. Shanti Narayan (Delhi) : Litiear operators in Banach space. 

1. Linear spaces. Normed linear spaces. Banach spaces as complete Normed 
linear spaces. The sets of real and complex numbers as Banach Spaces. 

2. Casper Goffman’s result concerning the possibility of equipping a given linear 
space with the structure of a Banach Space (Bulletin of the American Mathematical 
Society, Vql. 49, 1943, pp, 611-616). 
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3. Lineal* operators. Bounded linear operators and thoir difToront characterisa¬ 
tions. Norm of a bounded linear operator. The set of bounded linear operators 
equipped with the structure of a Banach space. 

4. The sot of linear bounded Functionals and tho luljoint space of a Banach 
space. 

5. Different concrete sequence and function Banach spaces and thoir adjoint 
space. 

6. Contribution of the .sludy of tho concept of Banach sjiacos to classical Analysis 
in relation to the principles of uniform boundcdries.s and of the condensation of 
singularities. 

7. Tile role of linear operators ill tiic dovclopincnt of Analysis in Banacli spaces. 
Kxtcn.sion of clas.sictil Fnnotion Theory with ftho help of the principle of uniform 
houndodiioss and the fact that the vanishing of all functionals of an element of a 
Banach space implies that the elemenl vanishes. (Bulletin, Vol. 49, 1953, pp, 652-(ifi9. 

S. Tho normod linear ulgohni of linear operators from a Bunac.h space into itself. 

9. Study of the .spectrum of a linear operator from a Banaeh space into itself. 

10. Besolvent oipiation. 

111. Riesz Summability and Its Applications 

Chairimn : Dr. B. N. Prasad. 

1. T. Pati. (Allahabad) : The Theorem‘s of CotmMenr.y ht the Theory of 
Riesz Rummability 

Using tho standard notation of set-inclusion c> mean by c Q' thnt sumniabi- 
lity 2" implies summability Q. I'ho ‘first theorems of consistency’ for ordinary and abso 
lute llios/, simiinahility stale respectively that (/?, h) ^ and i/^,.\,A’|c: 

, for every k' 0, Tlie.se theorems amount to the a-ssertioii.s that tho ’power 
or ‘efficiency, of a Riesz metliod, whether ordinary or nh.solutc, mcj‘e.iso.s along w'itli 
the ‘ order’ if the ‘tyjv’ remains unaltered, and thus ultimately establish the ‘regularity’ 
and ‘absolute regularity’ of Riesz moans of the same typo. There naturally arises tho 
question as to whether anything ean ho said about the rohitivo ofiieiency of any two 
Riesz methods of wliieh the. types are different while the orders are identical Tho 
first answer to sneJi a (piestion is the classieal 'soeoiid theorem of consistency’ to tho 
effect that k) c {!t, log A^, k), kyO, due to Hardy and Jtiesz (The General 

Theory of Diriclilet's iSeries, Cambridge, 19521. This theorem wasextonded by Hardy 
(Proc. London Math. Soe., 1916) to the result that {H, k)ci{ft,t^-k), A'^0, whore 
i.s a ‘logaritlunico-oxponontial' function of a, such that// = 0(Xi ), A being .some 
finite constant. Tn 1932 Hirst further gc'iieralist'd (Proe. London Math. Sue.) this result 
by replacing g by a more- general function of A ; fix), and established that, under certain 
conditions satisfied by <P{t), f>0, {H, \,„ k)ci {E,‘r(\„), k). It has been recently shown 
by Kuttner (Jour. London Math. Soc., 1951) that, in tho case in which k is an integer. 
Hirst’s conditions, which are not only sufficient, hut necessary, can bo put in tho form 
of the single condition; 

0! 

(•) I = 0[v'(u)]- 

A 


2 
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Kuttnor acutally (iomonslratoa with the help of a negative example that if (*) is 
false, it id possible to find a sequence (,\,,) and a series which is sumraable {R, \n,k) 
but whoso (A„),A')-ineiwis aro unbounded. For the case in which k is non-integral 
Kuttnor .shows (Jour. London Math. Soc., 1952) that (*), with*P'^’^' (<) replaced by the 
fractional dcrivativ'e is noiilior necessary nor .suilicient for the result: {R, 

'\,ij k) c Jc). lie has obtained a necessary and sufficient condition to cover 

both integral and non-integral values of k, but those turn out to be lo.sa satisfactory 
than (*) in the cause in which k is integral. 

The direct analogue for abnolute sununability of Hardy’s second theorem of con¬ 
sistency wa.s proved by Ohandrasokharan (Jour. Indian Math. Soc., N. S., 1942) who 
fluid conJinod the fypo to a a cry special class of logarithinico-exponential func¬ 
tions of \. Jtccently Fati (Quarterly Jciur. Math., Oxford, 1954) proved the following 
generalisation of t-handrasekharan s theorem in the case in which k is an integer. 

if ? (t) is a non-nogativi', inonotonic increasing function of t for t > 0, steadily tending 
to infinity as t tends to infinity, such that, for positive integral A’, <r{t) is n (ifc-l-I)th 
indefinite integral for <>0, and 

f liV(h, ) (r --- 1,2, . .,A-), 

whore A IS a firulo t>osilivc number, then any infinite .series which is summable \R.\,i,lc\ 
i.s also summable j i?, fc,. 

Frusad and Pati have obtaincil a paralleJ theorem for the case in which k is non- 
iiitcgral anfl7'i'(t) i.s a monotonic, iion-docrensing function of < (Announced in Proc. 
international Congress of Mathematicians, Amsterdam, 1954), and have still more 
recently generalisod all the.se previous theorems (See Abstract of paper by Prasad and 
Pati; "On the thoorcm.s of consistency for ubsolulo Ries/. surnmability” in the Proc. 
Indian Scieiicc Congre.ss, Current Session, 1956). For instance, in the generalised 
version of Pati a theorem the conditions (*''') are replaced by the loss stringent condi¬ 
tions; 

(**)' W^'"(f)/V'(<)£R!'(/),(») 

and 

F7'^|(t)/7(t)tl? (/i, ») (r-^2,3, ..,k). 
whore h is a finite positive number. 

Prasad and J’ati (loo. cit.) have also considered the problem of unifying the first 
and second theoreni.s of consistency for Riesz surnmability, which arises when wo ask 
as to what can be said about the relative effectiveness of any two methods of Riesz 
surnmability that are defined by different types and orders. By virtue of the first 
theorem of consistency for absolute Riesz surnmability, we have &| c |R, 
foraU /;'>/,•, mider the conditions (♦*)'and (*•)', in the case in which Jfc is an integer, 

1 rasud and Pati have demonstrated that the same conclusion can be asserted under 
the loss stringent conditions: 

F?u’'>(<)/<P(<)eB(A. «) (r = 1, 2, ... k), 

where A is a finite positive number, and have thus estabilished the first ‘unified theorem 
of oonsistency’ for absolute Riesz surnmability. 
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2. SuLAXANA Kumaei (Allahabad) : ApplirzHori of Hiesr, Summahiliiy 
to Trigonometrical Scries 

1.1. Ijet be a positive steadily increasinf^ function of », tending to infinity with 
n, and let 

.4^{(o) = A® (w)- S (u)/u^ r>(). 

CO _ _ r . . 

The series 2 a„ is said to bo surnmable (/?. r), r>0, if liin C (u))oxists and is finite 

1 <0—>x 

(Riosz, Oomptes Rendus, 149, 1909, 308-312). ff (oj) is a funr iion of bounded varia¬ 
tion in (.d, »), where is a finite positive number, then the series is said to bo 
absolutely summablo (.ff, \, r) or aunimablo ' ff, \. r; (Obroclikuff). Math.. Zei1schrift,30, 
1929, ST.’i-aSfi). 

Lot f(6}£ L over { — it, it) and periodic outside this range with period 27r. Let 


/(^)~ a" 1- 2: («„ cos n g >rh„ .sin ii g) - A„{g). 


(1) 


Tiien the series conjugate to tlie above Fourier series is 


2 (6,, cos H9 — sin )i&) -= 2 fiAg). 
11=1 «-1 


V-i) 


The r-th derived series of the Fourier series (1) and its conjugate series (2) are 


«* (ir » ,1' 


(.‘j) and (4) 


respectively. 

1.2. Summfihitftj/ bi/ Riesz's exponential nvnm^ of Fourier sericx avd it-i a‘i«oaufed 
series 

■A. very general summability eritorion, including results of Wang (Proe f.ond. 
Math. Soc., 47, 1942, 308-32.'5, Thin. 1) and .Sinvhal (Proc. Bonaras .Math. .So<-., 8, 1940 
11-24), as particular eases, is obtained by Jurkat (Math. Zeitschrift, .">3, 19.30. 309-339) 
wherein he has proved that if (<)X(w) bo eontinnou.s, X(io)>-0, {ii)\{ 2 i<)l^'(w)-= \{w)~> ( », 
as w-^QO; (iii)\'{w) = X(w)/,\(ie)—>o.s >qo. and if 


(iv) 


^ I <p{u )! du — oU), 


as #-+0, where <j>{t) -= i [/(a:-l-f.)-|-/(.r-f)-2.i), then a necessary and sufficient oondi- 
tion that (1) may be surnmable (ff, X, k), A-^ O, at « x, to sum s. is that 


4l{b3)X 

I Ht) 


fliu ot 


dt 


"(1), 


t 
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as w—> Qo. Jurkat also proved that if the conditions (i) to (iv) are satisflod and if 
(1) is summable (B, A, k), for some 0, at e to sumthen it is summable {R, \, k'), 
to sura «, for every fc'> 0. He has also obtained the analogous results for the conjugate 
series. 

For the suramability of the type Wang (Proc. Lond Math. Soo., 

51, 1960, 215-231) has proved that if («) <p„(<) — 0( 1/log ), as for 0, where 

t 

0 

then (1) is summable (B, u) “ , a +1), at = x, to sum#. It is however conjectured 
that tlie order of .suinmability in the above result can bo reduced from a + l to a-fS, 
for 5>0. This modification for the case a; = l was effected by Wang (Journ. Lond. 
Math. Soc., 18, 1943, 155-160). 

It was been shown by Sulnxuna Kumari (Abstracts, Proc. Current Session Indian 
Sc. Congress) that if ‘O’ in condition (a) is replaced by ‘O’ and a further condition 

(P) ^ du m), 

0 

as <—>0, is added, then the order of summability in the above result of Wang is reduced 
from o 4-1 to any S > 0. 

For the summability \R, eOo!?)' j, for integral values of a ^ 1, of series 

(1) to (4) at 0 — .r, very general theorems are recently established by Pati (Prod. Indian 
Sc. Indian Congress Til, 42nd Session 1955) including some previously obtained results 
of Mohanty (Proc. Lond. Math. Soc., 52, 1951, 295-320), Matsuyama (Tohoku Math, 
.fourn., 3, 1951, 39-44) and Pati (Bull. Cal Math. Soc., 44, 1952; Trans. Amor. Math, 
Soc., 1954, 351-374) as particular cases. 

O’ 

Comisidering the .summability of the typo , 0<a<l, Wang (Joum. Lond Math. 
Soc., 17, 9142, 98-107) j^roved that if — 0((y~P), y > R > 0, then (1) is summable 
(B, t), to sum a, at ^ — x, for every T>y. The analogous re.sult for the sum- 

ability of the conjugate series, for the case P — I, has been obtained by Sulaxana Kumari 
(Proc. Ind. Sc. Congress, 41st Session, 1954). She has also obtained some results on 
the Riosz summability of conjugate series analogous to those obtained by Wong (Joum. 
Lond. Math. Soc. 18, 1943, 155-160; Duke Math. Journ., 11, 1944, 435-439) for the cose 
of Fourier series. 

Mohanty (Proc. Lond. .Math. Soc., 52, 1951, 295-320) has obtained some results 

on the suramability ! B, e“ ,11, 0<a<l, andj B, , 1 /3 = 1 |—, fi >0 , of 

S 

Fourier scries and its associated series. 

1.3. Logarithmic summability of Fourier series and its associated series 
It was first proved by Hardy (Quart. Joum. Math., 1931, 107-112) that if 

t 

(a) I dw = 0 ^Hog 
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>0, then a necessary and sufficient condition that the Fourier series (1), at 9 
may be summable {B, log w, 1 ), to sura a is that 

f ■ Ir !) 


as <-->0. Takahasi (Proc, Physico Math. Soc. Japan III, In, 1933, 181-183) improved 
the above result by replacing the condition (a) by 




and 


I ['/'(«) i du =-■ 


(c) I <p{u)du = log as > 0 . 


I’ho generalization of the above result for the summability (K, log n, h), of (I) has 
been obtained by Wang (Tohoku Math. .Tourn., 40, lOS."), 142-159) for integral values 
of A:>0, and of (2) by Misra (Proc. Nat. Inst. Sc. India, 13, 1947, 157-168), for any fc > 0. 

Writing 


<!»<« (') 


1 

J’(“) 



du, ^„(/) 


r (« ^-1 

(log/r 


‘I’.Y (0. a > 0. 


Wang (Tohoku Math, Journ., 40, 1935, 274-282), ha.s proved that if <in(<) = <*( 1 ) o > 0, 
as «—>0, then (1) is sinninablo {R, log n, a hS)- S> 0 , at 9 ~x, to .sum Conversely if 
(1) is summable (R, log«, a), a>0, at 9 -= .c, to sum «, then ^ 0,15 (/) = o(l), as >0. 
The analogous results for the summability of the conjugate series have also been ob- 
tnined by Wang (Tohoku Math. Journ., 40, 1935, 393-397). 

Relations between the (c, k) moans of (t) and the {R, log n. k) means of (1) has 
been obtained by Wang (Duke -Math. .Journ., 15, 1948, 5-10) and Sunouchi (Tohoku 
Math., 3, 1951, 114-122). 

For the dc'termination of the jump of a function by means of its Fourier series 
applying Logarithmic moans results have boon recently obtained by Misra (Quart. 
Joum., 18, 1947, 147-156) and Matsuyama (.Tourn. Math. Soc. Japan, 1950, 212-218). 

For the summability (R, log a, k) of (3) and (4), generalizing and covering the results 
of Wang (Tohoku Math. Journ., 40, 1935, 237-240), Matsuyama (Tohoku Math. Journ., 
1, 1950, 91-94), Sunouchi (Tohoky Math. Journ., 3, 1951, 71-88), Mohanty and Nanda 
(Quart. Journ., 0, 1956, 63-58), a nd Misra (Suugar Univ, Joum., I, 1952, 197-207), Sula 
xana Kumari has proved (in an unpublished paper) that if {R, log w,S) means, for 
of the Fourier .series Msoeiated with g{t), at < ^ 0, bo o(log ui)'' , as ta->oo, and if it 
be summable (R, log u>, r f 5), to sum s, then (3) i.s summable {R, log w, r+3), to sum 
r\a, at 9 = as, whore g{t) is the r-th generalized derivative of/(tf), at ~ x, and is suppos¬ 
ed to be integrablo L, the analogous result for the summability of (4) being also obtained. 
Also the generalization of a result of Mobanty and Nanda (Proc. Ind. So. Congress, 
IIT, 43rd Session, 1955), regarding the behaviour of the Logarithmic means of (4), for 
f 3 = 1, has been obtained by her for r^l. 
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Regarding Absolute Logarithmic siimmubility of Fourier series, improving a result 
of Izumi and Kawata (Tohoku Math. Journ., (1), 45, 1!)38, 134-144), Tnurai and Matsu¬ 
yama (Math. Japori]'*ae, 1, 194fl, 140-150) have proved that if ^«(t) =o||log ^ 

for any e>0 then the Fourier sorie.s of ^(<), at t -= 0, is summablo I Jt, log n, s-f 1 ', 
for s>0. For s ^ 0 it has been stated by Matsuyama (Tohoku Math. .Toni;p., 3, 1951, 
/ 1 

39-44) that if i^(0 (log log - | O (1), P>\. as t vO, then (1), at (9 = is summablo 
\R, log w, 1|. 

Prasad and Misra (Proe. Incl. Sc. Congress, IV, 40th Session, 1953) have proved 
that if ^a(*) i*’ bounded variation in (0,7r), then (1), at ^ x, is summablo 'jR, log n, P\ 
for ;8>o b 1, a>0. 

Mohanty and Maliapatra (Proe. Ind. Se. Congress, III, 42nd Session. 1955) have 
proved that if ^(t)/log | ^ | is liV in’(0,7r), then (1) is summablo |R. log n, 2 i ate =.r,, 

and if tf(<)/log | ^ | is BV in (O.tt) then (3), for r — 1, is summablo |/?. log ?>, 2|, at 
$ — X, where 

rr 

e(t) - ^ r t-zdf. 

't 

Sounouehi (Tohoku Math. Journ., 3, 1951, 114-122) has tried to find out n ridation 
between the | C, a j means of <p(t) and !Jif, log n, moans of Fourier series (1), at 9 = x. 

Izurni (Tohoku Math. Journ., I, 19.50, 136-143) and Mohanty (.Tonrn. Loud. 
•Math. Soo., 25, 1950, 67-72) have independently proved that, the suminubility 
i B, log nj is not a local property of B’ourior series. 

There however still remains considerable scO|»o of investigation in the domain 
of Absolute Logarithmic summability of Fourier series and its associated series. 

3. (Kumari) Pkamila Srivastava (Allahabod) : Riesz Summahility of 
Dirichlet Series and the. Theory of Strong Rie-^zinn Summahility 



The series 




( 1 ) 


where is a soquonco of real increasing numbers whoso limit is infinity, a -= a + ti 
is a complex variable whoso real and imaginary parts are a and t, is called a Dirichlet 
series of type X,i. When \,i ^ log n, the series (1) is called an ordinary Direohlet aeries. 
The series (1) is also written in another way as 

where {i,,} is used to denote c^”. 

The first applications of Riesz summability to Dirichlet series wore made by Riesz 
(Comptes Rondus 1909), and its special effectiveness for problems concerning these 
series was pointed out. Subsequently the existence of the abscissae of summability 
(R, X, ifc) and summability (B, I, jfc), their equivalence and the commonvalue, the asymp¬ 
totic behaviour of the sum function f(a) of the Dirichlet sores to the right of the line of 
summability and other properties of /{a) were investigated. Results wore given in 
which starting with certain restrictions on the Reisz sum of S and on the benaviour 
of /(«) on the line of summability ej, summability of order k at some points of the line 
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(' — ah obtained, and also others in which sumraability by Kiosz means of sufficiently 
high order in a half jilano couj)led with the regularity of the analytic function /(s) in 
a greater half plane is shown to yield k-ordor suinrnability in the extended region, (Hardy 
& Biesz’s The General Theory of Diriehlet Series’ Cambridge Tract 1915; and Chandra- 
socharnn and Minakshisunduran, ‘Tyj)ical Moans’ 1952). 

The properties of ak considered as a function of k were first investigated by Bohr 
(Gottinger Nachnehten, 1909) for ordinary Diriehlet series. More precise theorems 
obtained by Hardy and Littlewood were extended by Rie.sz (Acta Szeged 1, 1923) so 
as to apply to the most general type of Diriehlet series. In particular, ho proved thata^- 
is a con\ ex fiinel ion of k. Converse theoi'eins on tlie abscissae of suininabihty-Tauborian 
in nuture-have boon considered by Hardy & Littlewood, Anamla Kuu and others (Typical 
Means loe. cit). 

Taub('rian theorems, wliich eonsi.st of results obtained in the attempt of .solving 
t he jji’oblem of finding additional conditions, which, together with the assumption that 
/(f) tends to a finite limits as .s—>0, would .issure the convergence of IS a,i;, have been 
proved by Hardy & Littlewood. Ananda Jiau znd Sza.sz (Tyiiical Means, lee cit). A 
result of similar nature has also boon given by Garabedian (Bull. Amor. Math. Soc., 
45, 1934) whieli may be .stated as follows. 

If lim. <i,iC exists, then o,, is .surnmablo (A’,\, 1) provided that r,, is a 
.s_>0 « M 

logarithmieo-ox[)onentinl function of which tends to infinity with a but not as 
slowly as log n nor taster than where A is any posilivo constant however largo. 

The notion of absolute Riesz .surnmubility was mtroduced and also the absolute 
surnniability of Diriehlet senes invostigated by Ohrcsehkolf (Math. Zeitselirift, 30 

1929). Ho established the oxisleneo of the abscissae tr* of suininability [B,\, kj and 
evaluated it. ’riieoreins eonneetmg the ab.seissae of summability, ordinary and abao 
lute, of the Diridilei stTies (1) have been given by Bosanquot (Journ. Lond. Math. 
Soc., 22, 1947 & 23, 1938), Austin (.Jour. Lond. Math. >Soe. 27, 1962) and Borwoin 
(.Jour Lond. Math. Soc., 30, 19,5.5). The identity of the aliscissae f summability cor¬ 
responding to the methods lB,\, ^1 and ; B, I, k , has been roecntly established by Tat- 
eholl (Jour. Lond. Math-Soc., 29, 19.54). The properties of ak considered as a function 
of k are .still to bo investigated. 

The only property of /(«), obtained with reference to ics suimnaJjiJity |jfif,A,b', 
is one regarding it.s asyrajitotie behaviour to the right of the line ak duo to Obrosclikoff 
(loc. cit..). The possibility of the oxistiniee of other results somewhat similar to those 
ah'cady known m case of sumability (/?, A, k) may offer a fruitful lino of investigation. 

As regards the Diriehlet product of summaJilo series Hardy <fe Riesz (loc. cit) proved 
that if the series Zun bo summable (R,A, !•) and be suinmablo [B, g, 1), then the 

product series Sc, is summable [B, v. A- 1-1-1 1). Obreschkoff showed that if ^ be 
summable 1 B, A, A | and 2:6,, summable | B, ((, l\, then 2:c,j is summable | B, v, k + l j. 
Again, one of the results given by Chandrasekharan and Minakshisundaran (loc. cit.) 
gives that if A’a„ be summable {B, A, A) & lb,, be summable {B, 1) and also 

(i) 

J ldAx*^'i(t)l = 0(wA*t), A>0, then Ic,, is summable (R,!*, fc-fl). 
u 

It is Bn int6r6sting^ and important problem to detormino th© abscissa© of sum* 

mability of the Diriehlet series lCne~^”^ knowing those of la^rr^”^ and For 

the ordinary Diriehlet series Bohr (Mat. Tidsskr. B, 1950) has establishod that if Icfntf* 
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is Bummablo (c, r,) and 2:b„n * is summable (c, r 2 ), <r 2 both for (t>0 , then 2 :c„h-* is 

is summablo (o, li), 11 fora>^ whore <l>= r. — R or i(ri f + l —-K) 

according as ZiH-ri i l is or '^■^ 2 . He has further shown that this theorem is best 
of it kind. 

Strong Eieszian summability has been defined as follows by P. SrivaatavaJAbstrcct, 

Prof. 1. S. C. A. 1955 Baroda). If ^dt\cx^-'^(t)—s\'i — as.r—> 00 , where is 

X 

the Kie.sz mean of order k~^ tyi)e X associated with the sci-ios '^a„, then the series 
is said to bo summablo A', y ]. Boundedness ["K.X, A', 7 ] is siinilarlj' defined 
with 0 in place of When 7 — 1 , [/?, k, q\ is denoted simply by [J?, X, k]. The 
results of Winn (Math. Zeitschrift, 37, 1933). Knttner (Jour Bond. Math. Soc., 21, 
1946) and Hyslop (Proc. Glasgow Math. Assoc., i, 19.')2) for strong Cesaro’a summability 
are shown to have their counterparts in the more general theory of strong Riesziaa 
summability. The analogue of Hyslop's result suggests an altornativo definition for 
strong Rrieszian summability akin to that given by Boyd and Hysloj) (Free. Glasgow 
Math. Assoc,, 1, 1952) for the particular ease ,\„ - n. Their tlicorem concerning the 
equivalence of summabilities [/?, k; j)\ and [C, R; p] .shows that strong Rie.s/.ian .sumraabi- 
lity is a generalization of strong Cosaro’s summability in the same sense as surnmabi- 
lities (i?, x, k) and \R, X, A | are those of summabilitie.s {G, k) and !,C', A i re.spoclively. 
Summability [7?, X, A', 7 ], for \,i = log n, is .shown to be identical with strong logarithmic 
summability of index q. 

As regards the interconnections between summabilities ordinary, absolute and strong, 
the results obtained demonstrate that (i) suraraaliility I/?,\, A-; implies summability 
[Tl.X.A] or .simply [7?, X, Aj c[ff, X, A], (li) [A?, X, A] c(/?, X, A), (iii) (R,\,k-\) c.\_R, 

X, k, 7 ], and (iv) [B, x, A, 7 ] C{7?, X, A—-1. 5 ), whore 7 > 1 , kq'^1, j>rovided 5 

'1 

Ihe first theorem of consistency foi’ summability (TAJ asserts that if in,, is suinm- 
able [R, X, A], then it is also summablo [/A, x, A-J A], A>0. The first result in the direc¬ 
tion of tackling the conv^erse problem of obtaining lower order summability from sum- 
ability [7A, X, A] is the analogue of a well known result for (C) summability which states 
that if ta,t be summablo (R) lor any order, then a ncoi'ssary & sufficient, condition for 
Xo,i to bo summablo [7?, X, A] is that the sequence {a„X„} be .summable | R, X,A ( 1] to the 
the sum zero. Another approach to the same problem gives that if the given series be 
bounded [7A, x, A] and summable (TA) for some order, then it is also summable [/A, x, 
A-f- 6 ], 5>0. In case of summability (/A,\, A), the corresponding result has been 
replaced by much more general result known as convexity theorems. 

The general result in the direction of assessing the relative effectiveness of any two 
process of Ricsz summability of which tho typos are different while the orders are identi¬ 
cal is termed as tho second theorem of consistoncy. Por summability [TA] the following 
direct analogue of Hirst’s theorem (Proc. Bond. Math. Soc., (2) 33, 1932) has been given 
by Srivastava. 

If (A) is a non-negative monotonic increasing function of t for A ^ 0 tending to in¬ 
finity with A, such that for positive integral A, 

(0 

J A* 1 9 A”! (A) [ dA = 0{{w)} 

0 

as «—> 00 , then any infinite series which is summable [TA, X, A] is also summablo [.B, 
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Thoi'e arisiau tlio natural quostiou whether anything can be said about summabi* 
lity [ii, A, A;] of an infinites eries being given its summability [R,9{\), &]. A result, 
by way of answering the corj’esponding question for summability (R) was given by Hardy 
& Riesz (Th. 20, loc.oit.) Its amdoguo for summability (R) has been proved by Tat- 
choll (loc. oit), Si'ivastava has established the corresponding theorem for summability 
[J?J. 

Concerning the strong Rioaziarisummability of Dirichlet sorios, results have been 
annoimcod m the abstract of a paper on strong summability of Dirichlot seres (Proceed¬ 
ings of the current sossioii of the Indian Science Congress) In ease of power sorios, circle 
of convergence, circle of absolute c‘on\’ei'g<“nce and circle ol regularity of the sum 
function arc all tlu', sumo. In the tlienry of Dii’icblot scries, wlicro circle is replaced 
by half plane tlic three corresponiling half jilsmes may be all differciit. The half planes 
ol summability and absolute suminalnlily may bo dilfcrcnt. Hut wlicn strong suramabi* 
lity is considered instead of ordinary suuimnbihty it is seen tliiit the hull pianos of sum- 
ability [/?, A, fc] and summability ,11, /i are the same. 

For Cauchy’s jiroduct of summublc series Winn (loc. cit.) jiroved tliat if ia sum- 
inable [C, K) and ~b)^ is summable (C. 1) then the product soric.s is siiminablo (C, A;-]-(), 
(A,>0. f >0). 'fho last result tpioted in connection with Dirichlot [u'oduct of summablo 
series is precisely tbc analogue of this tlu.'orcm for tbo 1/irichlet jiroduct. That if 
^<1,1 is summable |/f, \ AJ and -bn is suinmabh' \R, 1 ). tlion ~C), is summable [/i, 

r, A-fA] can also be easily proved. 

IV. Teaching of Mathematics in Engineering Institutions. 

{Jointly u'ith Sections of Engineering nnd Statistics) 

Chairman: De. li. R. Seth 

In l.ho +2 ikI Session of the Indian Science Congioss at. ilaroda t tie ayinposiuin 
on ‘Teaching of Mutboniatics in Engiiucriiig Institutions’ aa.s held jointly by the 
section of IMalheinat ICS. JOngiiii’cring Scienco aji*l Statistics. Dr. II. S. Xair, opened 
tho symposium and Prof. H. R. Sihli. Dr. A. K. (Jaycn. Dr. C. Prasa,d, Prof. (r. Piokett, 
(Wisconsin, II. S.A.). Prof. A. fl. Ingcrsol ((M.'l'.. IhS. \.;. Pi of. H. D. Pun, Prof. S. V. P. 
-Viya and Sri S. L. Kumar and J)r. ISI. K. Cangiili spoko on tiie Kulijoct and jmrticijiated 
in the doliborat ions and discussions of I lie meeting. 'I’ho speakers wete alino.st unani¬ 
mous in their views that tho jnesont syilaln in Engincciing Colleges would require 
urgi.ut revision and that there slioiild hi imifonmly in this respect in Enginooriiig and 
Teohnologicul Colleges all over the coiintr}'. IJclbre taking iiiimediato steps in this 
connection it was considered noct ssaiy to give .sutlii icnt time to the teachers concerned 
and to appoint a suh-CoTimiittee for a dotailod study into the present r-uiTicula and 
for preparing draft syllahu.sc.s for \'arious engineering and technological courses, and 
further that such a Commit tee should go into the nature, and extent of courses to be 
taught both at the undor-graduate and Pest-griuluato levels. 

Accordingly tho Joint Meeting of the Soction.s afipointod a sub-Committee of three 
engineers, two mathematicians, and two statisticians with Professor B. R. Seth, as 
the convener, to go into details of tho matter and to report to the next Joint Mooting 
of the Sections at the session of the Congress in Agra 1950. The personnel of the 
Committee are as follows :— 

1. Prof. B. R. Seth (Khargpur), Convenor 

2. Prof. B. D. Puri (New Delhi), Secretary 
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3. Prof. S. V. C. Aiya (Poona), Kiiginetir 
1. Dv. A. K. Uayon (Khargpur), Statistician 
,■>. JJi. M. K. (Jaiiguli (Now Dollu), Siutistician 
(5. Dr. C. I’rastul (Roorkt^), Mathomatician 

7. iSn S. L. Kmnnr, Director of llosi-aroh, Kly. Researcli Center, Alain Bagli, 
Jjtioknow. 

In rejily to re<]uest letters issued by I’rofessor B. K. Soth, to engineers, inatlio- 
luaticians and statisticians in the field the following communications were receivetl 
from Dr. ('. Pnisud (Koorke«i), Dr. fci. V. C. .\iya (Pcono), Dr. U. Ballabh, (Lucknow), 
Dr. M. K. Caijguti and Dr. A. K. Cayeii on the details of suitable syllabus on Matbe- 
ruatics. 

1. C. PiiASAi) (Ruurkee) : Outlines of a syllabus in Mathematics for 
Undergraduate and Post-graduate courses in Engineering 

C(u;n.sn foh B.E. 

—Difli ivntial ion and u|>plicati(>n to rates, n[>|)roximati<m i\'lax. and Min., 
Kxpansioii.s. Partial Dilfereiit latioii. 

Integration and applicai ions to areas, volumes, ('.(L etc. 

iJiffemilial L'l/im/ioa-- Simple Isl. order 1st degree equation. Linear witli coiisl. 
coofiiciouts. 

Al</fbr<i and Tngviionteiri/ Comoigenet, Dclorininants, Complex nos including Do 

Mon'io’s (lu’orom. (Trajibical a,rid Nunmrical solution of equations. 

Coonlhxitr Gcoiin'lrn of 3 dhiieyifsiovn —Planes, st. linos and splioros. 

Mwlioniiix (Old Jlgdroxfiitii'x. 


Post CitADi'vrK Couasio 

SoliU ion of equat ions in Series. Legendre, Bessel, Oramrua functions, elliptic 
Integrals. N^tetor Analysis. Kunction of a (‘oinplex Variable. Partial Differential 
Ec|iial ions. 

Numerical Motiiods, Statistics. 

Solectod topics according to course from 

Elasticity, Hydrodynamics, Laplace transform and Circuits, etc. 

(Naturally, in tlu* [lost-graduate courses the time will not allow a deep study of 
the topics mentioned, only a knowledge of the elements is intended). 

2. 8. V. Chandrasekhar Aiya (Poona) : Courses in Mathematics for 
Intermediate Science and Engineering Students. 

OUTLINE.S OF A TvVO-yjKAR MATHEMATICS COURSE FOR INTERMEDIATE 

Science Students. 

PART 1 

Trii/oiioiiietf/y---(Circular Measure. Orthogonal projection as required for defining 
trigonometric functions of any angle. Trinogometrio functions of any angle. 
Simple trigonometric equations. Inverse trigonometric functions. Addition 
formulae for two angles. Graphs of sin , cos etc. Solution of tringles. Use 
of trigonometric tables. 
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Qeometry —Theorems pertaining to (a) proportion—similar triangles. (/») Concnrrency 
and Collinearity and (c) Radical Axis. 

Solid Geometry —Eelemontary properties of linos, planes, f)yramids, jrrisnis, cones, 
cylinders and spheres. Surfaces anil volumes of parnlleoloj)ipeils [lyramiils, 
cones, cylinders and spheres by <ho methods of the falcnlus preferably 

Analytical Geometry of a graph. Kquations of a straight, line, a, pair of 
straight linos and circle. Equations of the parabola, ellipse and hyperbola f referred 
to their principal axes). Simple tangent and normal proport ics of those curves. 
Properties relating to partilhd chords, pairs of tangi'nts etc., arc not rciimrcd except 
for the circle. 


PART 11 

Alijebra —Indices, surds, logarithms with iip|)Iicnt ions. Quadrat a iquations, simul* 
tanoouH equations involving quadratics and graphical illustr.it ioii.s. Definition 
and use of simple Determinants of second and third orders. Qundratn. exiircssions 
and grajihs. Remainder thci.rem. I’rogressions. Simple permutations anil 
combinations. Summation of .squares ])Ositi\c integral iiidi'X. 

Calculus —Simple ideas and pi-opertics of limits. Diifcrenti.ition of .sinijde funclons. 
second differential co-offiiconl.. Xotion of differentials and its application to 
numerical approximations. Maxima, anil minima and their discrimirial ion, appli¬ 
cation to the tangent and normal properties of simple curves. 

Integration as the inverse of differentiation, integration ol simple fu’iclions, 
integration by sub.stitution and integration by part.--, deftnition of a definite 
integral as the limit of a sum and the application to .simple cases of areas and of 
\mlumes of soliils of revolution. 

OllTI.I>rK.S OP \ POTUl-YEAR AIaTI/KM 4TI0S rolTRSK FOR UwilRI.OI! OF 

Enoinickrino Stuoicxts. 

PART I 

(a) General Mathematics — 

Determinants and their application to the solution of simultaneous .dgebraic 
linear equations and eliminations. 

Solution of algebraic equations with special reference to cubic and quadratic 
equations. Newton’s and Horner’s methods of a[)proximating the rorits of an equa¬ 
tion. Application of graphs for solutions of equations .and determination of laws 
from experimental data. 

Complex numlror and their graphical reprc.senl.at ions. Dc-.Mmvres theorem. 
Hyperbolic functions. Separation of roal and imeginary paits. 

Reduction of gonoral equations of the second degree. 

Rectangular Co-ordinates in space. Direotiou-cosines of a lino. Equations of 
pianos and straight lines. Gonoral ideas about the surface—a cone, a cylinder. 
A curve in apace with ideas about the normal, bmormal and langont. 

(b) Statistics — 

Classiffcation and tabulation of moasuremonts. Graphical ropre.sentation of 
data. Histograms. Freiiuency polygons and frequency eurv'os. Averages and other 
measures of location. Measures of dispersion, Moments and measures of skewneas 
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and kurtosis. Normal distribution. Standard errors. Simple curve fitting. Method 
of least .squares. Application of nomography to engineering problems. 

(c) Differential Calculus — 

Study of curves (Cartesian aiifl polar co-ordinates). 

Curve tracing and rharacteri.sti(‘ properties with sperical referonoe to logarithmic 
and trigonometric curv'os. cycloirl, catenarv witch, lommiscate, cardiodo, sgini-cubioal 
parabolas and spiral.s. Jjongl]i.s of tangent and normal, lengths of sub-tangent and 
sub-iiormid, centre and radius of ourvaturo For curves in different systems of co-ordi- 
notos. 

Taylor’s and .Maelaurm’s theorems without tu'oofs for the ex[)unsion of functions 
in series and their afiplications to derive appro.xiinate values of functions. 

(d) Partial iliffcrenliation — 

.‘Vpplientions t'j eirors and appro.ximations. iSfaxiiua and miuiina of implicit 
functions. l'’unetions of eoiinoctod variables anil functions of two independent vari- 
ahlo.S. Legrunge's method for several indepeiuleiit variables. 


PAKT II 

(a) Integral Calrulvs — 

Reduction fonnulaw rh.. 

Double and triple integrals. 

Areas of curves, rcctitlcat ion of jilano curves, volumes and surfaces ol revolution, 
centre of gravitv. Pajipus theorem. Moment of itertia and moan values. Deter¬ 
mination of centre of pressure. 

Ap}>roxiniuto integration -.Simi).son’s rule for ureas and volumes. 

(b) Periodic, functions —Fourier scrio.s. 

(c) Differential equations —Equal inn.s of the first order and first degree-variables 
separable, exact equations and linear equations with ajiplications to oli.ctrn al engineer¬ 
ing. 

Equation.s of the first order and biglier degree. 

Linear equations of biglier order with constant co-efficients. 

Partial diffeientinl equations with particular sohilioris of the type of wave equa¬ 
tion. Laplace’s equation, 

(d) Vector Anahjsis - 

Fundamental operations sueh as addition and subtraction of vectors, dot and 
cross products. 

Differential operation of vwtor and .scalar point function. Gradient of .sealar 
point function. Divergence of a vector point function. Gauss’s theorem. Curl of a 
vector point function. Stoke’s theorem. 

(e) Solution of differential equations in series with simple foi-ms of the type 
D‘-y ( P Dy i Q 1'^ 0 where P and Q are sinrple funct ion of r. 

Definition of Resael’.s function in the form 


■In {X) -=2 


1 

TT 


27r 

cos (no —X sin e) de 
o 


(f) Conjugate functions 

(g) Elasticity —Stress and strain quadrics. Work and energy stress equation of 
motion. Stress in isotropic bodies. Non-rotational strain. Pure strain, cylindrical 
strain, pure torsion. Bending of rods, beara.s otc, 
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(h) Spherical harmonica- -Jjogondre polynomlalB. 

(*) Laplace Tranajorms. 

3. R. Ballav (Lucknow) : Tmchiiuf of Mathe.}natics to Engineering 
Students: Outlines of a Four-year course in Mathematics including Statis¬ 
tics. 

Tlio ongiuoer is ossonti.illy an a}>i)liOtl inatlimiiu.tif'iun. As stiali liis ti'uiiiing has (-0 
bo basod on a modol bost suilod for tlio j)ur[)os(‘. fbi should luu'o a Ihorough grounding 
in tho fundaniontal niothods and processes of matlunnatieal thoiiglii. As the problems 
of tho real world are often difficult to solve in exact' r.onns, the training should part • 
cMilarly include instruction in inothods of approximation, 

Tho student opting for an engineering degree should bo made to study Matho- 
inatics, Physics, Chemistry and (foology <lurijig the first two years of his training. 
1'he syllabus m Mathemalios should eoii.sist of the following subjects: — 

1. Vector Methods 

2. Diifi'rentiul and Integral Caliulus including numerical integration. 

3. Differential equations including partial differential equations. 

4. Klemc-nts of Algebra, 'I’rigono'uet ry and .'\nalytical Goonietry of two and 
thr(H? dimonsions. 

. 1 . Mechanics 

6. Klementary Statistics including probability. 

At the ond of this cour.so the .student should decide what type of ongineer ho would 
like to bo. It may bo po,ssible to give him some advice in this direction judging from 
his porformarico during this period. 

Tho next two years of his training .should include tho following .syllabus in Mathe¬ 
matics. 

1. IjOplaco’s niiil other transforms. 

2. Relaxation methods. 

3. (/'alculus of Obsorvation. 

4. Hydro and aero dynamics, (if ho is going to lie an irrigation or aeronautical 
engineer). 

Elasticity, Plasticity and Rheology (if he i,« going to be an irrigation engineer 
or mechanical engineer). 

0. Applied aVIechantcs and rigid dyr.nmics (if he is going to bo a inechnnical 
engineer). 

7. Sphorical trigonometry and mathematical astronomy (if he is going to bo 
a naval onginoor). 

8. Tensor Analysis (particularly if ho is going to be an Electrical Engineer). 

During this period ho .should bo imparted instruction in other siibjoc.t.s relovant 

to his requirements. Those will bo dotorminod by his special choice of career as an 
engineer. 

The full courso 01 training for an engineering student should therefore extend 
over four years after which period he should be regarded as a fullfledgod engineer. 

Admi.ssion to an engineering course should be made after a student has completed 
his higher secondary schooling. This will mean that students who have passed their 
Intermediate Examination of an Indian University or its equivalent will be oligilblo 
to join an engineering college. 
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4. M. K. Ganouli (Delhi): A SyllahvJi of Mathematics for En¬ 
gineering Students 

Idt Year and 2nd Year 

Differontial CalculuH and rntfgral Calculus. 

Limiting values of Functions, Diffcrt'utiation of alpohraic and trigpnoinotric.al 
functions. Maxima and Minima, (icomotrical aiiplications -Tanpont, Normal, Radius 
of curvature etc. iSiicccssivc differentlalion. Partial dilTcrontiation. Methods of 
Integration, Standard formuluo. Definite Intigrals, Simple areas and volumes, geo¬ 
metrical ap])lications (Cartesian and polar co-ordinates). Doublo integration. 

Co-ordinate Oeometry (First Year) 

B^quations to straight linos and tlioir jirofiorties— Properties of circles and other 
second degree eiirve.s - Transforiiiutioii of co-ordinates. 

Statics and iJi/naniics (First Year) 

Forces, Conditions of oquilihriiim. Centre of gravity- Work, I']nergy, Power, 
Laws of Friction—Virtual work. V'cloi*ity, acceleration. Simjilo Harmonic motion. 
Projectiles. Moments of Inertia—Motion of a particle m three dimensions. 

Statistics (First and Second. Year) 

hilemeiitary inethoilology—Measures of central tendency. Variation, Correlation 
etc.- —Permutation ami cornhinutioii, elements of Prohahility. Theory of curve fittu.g- 
goodness of fit- - Simjilo Statistical tests- Normal curve -Principlc.s of cont rol charts— 
Elementary notions of Sampling and Inspection Plan. 

Sofid Ceometrif (First and Second Year) 

Properties of planes, straight lines, and simple solids of revolution. 

Differential Equation (Second Year) 

Solution of Linear differontial equations—homogeneous and non-homogoneous. 
General methods of solution -Harmonie motion etc. 

.4d?-ance Course (Third Year) 

Harmonic analysis, Fourier’s series, apfilieat ion of differential equations for the 
solution of electrical Network. Numerical Calculus—Interpolation, Approximate 
integration and differentiation (quadrature), .Approximate .solution of differential 
equations etc. 

5. A. K.Gayen (Kharagpur): Syllabuses in Mnihematics and Statistics 
for various Engineering Courses 

Development in various branches in Engineering such as mechanical, civil, elec¬ 
trical otc., and particularly those that have come into prominence in the second quarter 
of this contui’y such as chemical, agricultural, electronics and lastly nuclear engineering 
has been increasing with the application of mathematical and basic physical sciences. 
Basic sciences like Mathematics, Physics, Chemistry and Statistics must be subjects 
of special study for engineering students. There should be well-thought-over curricula 
for thorn in all those sciences. The symposium on teaching of mathematics in Engineer¬ 
ing Colleges under the Indian Science Congress has laid special stress on the syllabuses, 
for it is high time that we revise our existing mathematical courses in the Engineering 
faculties of our universities and colleges. Many of the recent development in mathe¬ 
matics, of which statistics is of a major kind, have been proved to be very fniitful in 
engineering practice and the students of engineering should no longer bo kept ignorant 
of such techniques. 
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The following pagoa give aoiiio outlines of the courses m Matheinatica and Statistics 
^^■i 1 lch may be considered for «do})tion. TJiey Imvo beim prepared on the basis of re¬ 
commendation of various cornmiUees of Scientific Societies both in India and abroad. 


I. KJKST YKAK (JOUUSK l\ tUVlI,, MK(‘HAXH\\I„ AtJRU'ULTURAL. KbKC- 
TRltJAL, METAJ.LURdICAL ANJ) NAVAJ. fciXdJNEETRXf}. 


Matiikmatii'k. 

1. Calr.iduM. Elementary Eunctions. linnt .»)id cent iniiily, (litferenl lation, succes¬ 
sive differontiution, simple expansions, integrutaon Ireateil ns an inverse process of 
ilitferentiation. standard integrals, integration by substitution, integration of parts 
and by successixe reduction, partial differmtiatioii, tangents and normals, maxima 
and minima, curvature, definite integrals, area under a curve, veliimos and surface 
areas of solids ot revolution, Icngtbs ot curves, applications to mechanics. 

2. Ahjehra. Simple determinants, product cl detenniuants, eonsisteney of 
ef|iuitions, apjilicntions to the solution of a system of hiii'ar oquations. 

3. Triqnnoine^rn. ('omplex numbers, Do .Moivro’s 'rheorem with important 
iloiluct ions. Oregory’s senes, simple expansions of powers of sine and eosine, Hyper- 
bolie funetioiis, siiinmal ton of I ngonoiuotric sories. 

•f. Analfitwnl (t'lotnelrif of Tmo fhtuptiAtonf.. t’o-orilmates. meas oi triangles and 
polygons, eijiiations of the straight line, change of axes, standard e((iiations of the 
conic sections, eipiat ions of the tungeiit, noimal, jiole and fiolar and diameter of conics 
repro.s<^nte<l by the general ecpiation ol the second degree, reduction of the general 
equation of the second degree, eurve tracing (methocls of cnlciihis to bo used). 

.3. Diffrrptittnl iJtjudlioiis. Kormalion and solution of differential eijuations, 
difforontial equations of first order, orthogonal tr.ijectorics, linear differential oquations 
of the second order with constant oo-officients, theory of operations, homogenoous 
equations of tlio second order, ajiplieations to probloms of mcelianics and physics. 
AlKiniANies. 

1. Static <. Elomontary vector algebra, coiiifiosition and resolut ion of forces, 
parallel forces, moments, couples, oquilibrimn of forcos, Irietiou. principles of virtual 
work with applications to frame-work, centre of gravity, stable ami unstable equili¬ 
brium. strings. 

2. DynamicH. Speed and velocity, acceleration, fone, momentum and lawas 
of motion, work, power and onoigy, iinpiilsive forces, impact of elastic bodies, pro¬ 
jectiles, motion 111 a circle, small oscillations, inotioii iii a resisting medium, tangential 
and nonntil accelerations, constrained motion on simple curves, moments of inertia, 
products of inertia, motion about a fixed axis, compound (lendulum, applications to 
problems in engmooring. 


PiR.ST Year Course for ARCHtTEcxuRK anh Reoioxai. Planning 

1. Cctlculuii. Difforontiation. suocessiv'o differontiution, intorgratioii, maxima 
and minima, aroa, volume, arc length, Maclaurin’s theorem. 

2. Trigonometry. Logarithms, solution of triangles, heights and distances, 
DeMoivre’s theorem, power sories expansion of trigonometric functions, summation 
of series. 

3. Plane Co-ordinate Geometry. Straight lino, circle, definition and simple pro* 
pertios of ellipse, parabola and hyperbola. 

4. Solid Geometry. Plane, straight lino, sphere. 
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5. Stalioi. Forces acting on a rigid body. Moments of forces, Composition and 
resolution of foriics, Coiulitions of equilibrium applied to simple framed structuros. 

(). Di)Hitmirti. Accelorai ion of a point moving in a circular path with uniform 
speed, simple harmonic motion, lelativt motion. Force, mass, impulse, momentum, 
work, power, energy. Moment, of momentum, moment of inertia. Conservation of 
energy, conservation of momentum, rectilinear motion of a body under a force. 
Equation of motion of a particles. 

Fikst Ye.ui. Cora.sE foii (,3eoi,o(jy \m) Cropuvstcs Ktudent.s 
Klcmentitry iSfutirn mid Di/nmiitc.'<. 

1. S/atic/i. Elemeiitarv 'cctoi uigebru, coiiipoutioii and resolution of force.s, 
parallel forces, moment.s, couiilos, equilibrium of foices, frictun. centre of gravity. 

2. Diiitmuii-s. iSjieed and veloi ity, acceleration, force, momentum and laws 
of motion, work, power and energy, impulsixe forces, inqiact oi clasti>-bodies, pro¬ 
jectiles. 

2. SE(H)ND YE.^.U'COURSES FOR CfVIL, El.ECTRICAL, MECHANICAL, 
A(}HICl'LTUR.\L. NAVAL AND OEOLOOY AND OEOPHYSICS. 

Anahjtu-td dromefr// of three diiiiett.'.ion.s. Equations of plane and straight lino. 
Standard equations of conicoids, JOquation of tangent planes. 

Adrmieed ('(driihift. Rolle’s Aleiin-valuc, Taylnr’,s and Mai hiuriu’s theorems, 
indeterminate forms, asymptotes, partial diffei’oul.iation. total derivatives, direc¬ 
tional derivative.'', Taylor’s scries for functions of two variablc.s. differentiation unrier 
the integral sign. 

Senes, Multiple Integrals. I.inc Integral. 

Differential Equations. 

(i) Siinultaneoua differential equations, linoar e(|Ua.tions with ennstant and 
variable co-olficionts. Partial rhffci-ential equations. 

(m) Formulation of Engineering problenrs, .'Vpjiln alien to transverse vibration 
of an ola.stic string, Heat flow, V'ibiatioii of a membrane, Jjuplaco’s [<]quution. Flow 
of olectrieity in a cable. 

Skoonj) Yeak Cla.ss for Okot.ooy .^Nn (fKoniY.si( .s. 

Principles of Astronoinij. Croat and small circles. Relation.s lietweon the elements 
of a spherical triangle, ccle.stial co-oi'flinates, equation of timo. 

OPTIONAL SUILIECTS 

First Year Student.s. 

Elements of spherical Triijoncrmefrij. Great circles and small circles on a sphere, 
jioles, Pole of a graduated groat circle, angle between two graduated groat circles, 
elements of a spherical triangle, cosine and sine formulas, jiolar triunglos. Right angled 
and quach'untal trinaglos, Napier’s rule of circular parts. 

Hydrostatics. Pressure on plane and curved surfaces, centre of pressure, condi¬ 
tions of equilibrium of floating bodies, atmospheric pressure. 

Second Year Students, 

Numerical Methods and Curve Fitting. Interpolation, Numerical differentiation 
and integration, Numerical solution of ordinary differential equations. Theory of 
Probability and theory of errors, Principle of Least Squares, Curve fittings, Harmonic 
analysis. (Sixty percent of the course will be given in the Laboratory Classes). 
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TiirRD Year Students,. 

Higher Alnthematicti. 

1. Funr-tions of ix coiuplox v.xi-iablo—Elomeiitarv fiinofion aiirl fcheii- pvoporties, 
IntoRrntion of oomplpx fiinotions. (''nucliy'« TJosirluo tliooroin, ronformal mapping. 

2. Malrieea. Dorniition. Snm, ProiJtict, and Tran.spost', .Apphontion to linear 
ef(uations. Pai'Litinned matrire.'a in circnil pvolsletns. 

3. Operational Cakula-i. Fonrior-Mellin ts-misform and their eseential properties, 
.Vppliftilions to ordin.iry ixnd partial dilTc'rential equation. 

4. Special Fiiv'-Hons. asHnii, Hola, T-ogcnclre and Res.sol’a function.s. 

.). ProhitbilHg. Elements of Probixhility, theory of errors, normal, binomial 
and Poisson di-.t ribul ion. 

Fourth Yeah Stu hunts. 

1. StiiticN. Hardtsr [si'nlsleins on elementary pvimnples, Elements of throe dimen- 
siomil statics, /vt., t'tnlrul axis, iiwanaiits, theoretical study of statistically indet'Or* 
miiiate cases, Thi'on tical study of graijhical methods, Machine.s. 

2. Dynnniien. D’.Vlemlx't-t’s Primuple. Two dimensional motion, im[)aet with 
friction, Lapriini,c’s equal 'oris and related topics, Kotatinp axes. Theory ot vibrations. 

3. llgdiw/ntic.s. Pressurt's on curvefl surfaces, Mi'tacentre. 

4. lMeeh'tnir.-i of ronlniuoux mrilia. Fundaniental equations and solutions of 
some particular eases. 

iNTltOHUl TION TO THE TlIKOKV or El, VSTlCITi’. 

Analysis of stress ,ind stiuin in two and throo dimensions. Problom in jilano 
.stress and strain usmp .Airy's stre.ss function. Pure bending, torsion uml flexure of 
c.ylindrical rods. 

iNTROnUCTtON TO HyDWO.MECHANJCS. 

(Jeiieral theory i f jirrfect fluids, Rernoulli’.s equation, Theory ot potential motion. 
Conformal triiiisformation, Di.scont muons motion. Flow and cireulation thooroms. 
Vortex motion. (Iravily eaces and lelated Ifvdraulic firohlems. Simple ea.sps of 
motion in threo dmieiisions. Pniseiiille flow. Stoke’s floxc. Roiiiulary Layer theory. 
Advanuet) .Matihsm.atics 1. 

Partial difleroniinl equatii ns of Malhtanatical Physics, Vector calculus. Elements 
of tcii.soivs. Elementary statistical methods, Signilicancc tests. Numerical analysis 
inehiding method of least squarc.s and ciirve-fitt mg. 
yVDVANCEl) MaTUEM\TIC.S 11. 

Introduc tion to tbo Rynamic.s of a .system of iinrticles and of rigid bodies, Elomontfi 
of Mechnnk*.s of oonlinuoiis media. 


COURSE OF STUDY IN WHICH STATISTICS SHOULD OCCUR AS 
OPTIONAL OR COMPULSORY SUBJECT. 

(a) A. Engineering Goursin. 

(i) Under-graduate courses 1. Civil Engineering 

(3rd & 4th Yr. students) 2. Electrical Engineering 
Optioitai, 3. Mechanical Engineering 

4, Agricultm-al Engineering 
.4. Architecture and Regional Planning 
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(ii) Post-grudiiate courses 1. Industrial fSnginoering and fiusinoss Manage 
f'oMPULSoiiY incnt 

2 . Production Technology 

Elec. Communication Enginoering 
4. t'hemical Engineering 
Eogional Planning. 

II. ^[pplied ticii’Hces Ooursen. 

(/) IhuUjr-graduute courses Ceology and Geophysics 

(it) Post-gracJiiiitc counscs I. Non-linear Mechanics 

2. Plasticity and Rheology 
Geology and Geophysics 
4. Apf)lie(l Botany and Agricultural Sciences. 

(h) ffttiulithoii.'-. 

it) I’tidi'r-graduatc coiirocs Tins course should bo optional. (In the Indian 

Institute of To(!Jinology the oxaminution is taken 
in thn*e parts, one in each term of the academic 
year. Each examination consists of a paper having 
maximum marks 100. Marks securod above 40 
pi'rcent, is credited to the grand total.) 

(««) l‘ost-graduute courses 'I’hc subject should be compulsory. (In the Indian 

Institute of Technology 200 Marks are provided for 
this subject in the Engineering Courses excepting 
Nonlinear Mechanics and Plasticity and Rheology. 

ISi’ur.Antfs. 

(«) Under-graduate courses Slatisticti /. 
ill Engineering (3rd and 

4th Yr. students) Adilition and Multiplication theorems of Probability. 

Occupancy and ordering problems. Conditional 
probability. Binomial, Poission and Normal dis¬ 
tributions. Law of largo numbers. Frequency 
distribution : Moments and cumulanta. Correla¬ 
tion, Regrc.S8ion and Prediction, Quality Control, 
Sampling Inspection scheme. Sampling distribution. 
Tests of Significance, Elements of sample surveys 
aiifl preparation of statistical reports, Index- 
numliors (for Agricultural, Electrical, Civil, Mecha¬ 
nical Engineering and Geology and Geophysics). 

Slulislics II. 

Estimation of pai'ameter, Principle of maximum 
likelihood. Probit Analysis, Testing of hypothesis. 
Type I and Type II errors, Non parametric tests, 
Sequential tests. Information theory. Analysis of 
variance. Experimental Designs, Multivariate Analy¬ 
sis (for Agricultural, Electrical, Civil, Mechanical 
Engineering). 
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[it) Post-graduate courses in (1) Jndwtrwl Engineering itiid BuJiinens Munage,- 
Fjnginoei'ing. nient —Do8(:nptmvo Statistics Klemciitnry Probabi¬ 

lity, Sampling Tlicory, Ht'lationsliip correlation. 
Regression Analysis of Production tlosls and Fac¬ 
tory operation. Tests of Sigiiifloinco. Vinilysis of 
variance and covariance. K.xperimental Designs - - 
Randomised Blocks. Latin and flroeci'-Latin squares. 
Incomplete Block Designs, Factorial Fxperinicnts, 
Confounding. Statistical Quality Control Methods— 
Control Charts for attributes and variables. Single, 
Double anil Seiiueutial sampjing Inspection Plans. 
Index number and Time Series. Statistical Mctliod.s 
of studying Fatigues, 

(2) Prodartion T(T/iaolo(///---Fivijiicncy Distribution, 
Meusure.s of Central tendency. Dispcivsion, Skewness 
•uul Ivurlosis, Test.s of signiticaiicc t, F nud A'- 
ilistribution Ridatioiisliip of variables. Jti'gicssioii 
analysis, Samjiling techniques--Planning an iiim's- 
tigution. Roiiline control of Quality, .\ceeptanee 
Sampling. Design of experiments--Handoniised 
Blocks, Latin Square's, Jialaneod lui-omplet" Block 
Designs, Factorial experiments, Cotifoiuiding, 
Yondcii Squares, .Multivariate analysis .Apjilica- 
tion.s. Index numbers, Time Senes- 

(.1) Chemienl Engineering —Descriptive statistics, 
Probability and samples, Planning of .simple com¬ 
parative experiments. Statistical infereuee. Sequ¬ 
ential Tests of Sigaificunee, Kx|)ei'iinental Designs 
•Analysis of counted data. Cootrol charts. Sampl¬ 
ing Inspcetioii. Non-parametic tests. Raiulonii- 
zod Blocks, Latin Sqnare.s, (Ireece-Latin Squares, 
Incomplete Block Designs, Factorial experiments, 
Yoiiflen Squares amt confounding, 'riie Delerinina- 
lion of ojitiinum condition. Rcsporisi' surface. 
Maximum Respon.se—Scales of Measurement — 

Orthogonal compo.site Designs—(tanonical analysis. 

(4) Communimiion Engineering —^I’heory of Proba¬ 
bility, Definition of a Stochastic Procos.s, Principle 
cla.s8eB. Orthoponal Random Variables. Marker 
Processes—Discrete and continuous parameters. 
Stationary Processes, Time Scries analysis as nfipliod 
to Communication Knginooring—Pen'odograrn and 
Multiple Harmonic analysis. Prediction and Lag 
with and without Noise. Statistical Techniques in 
the field of Tralfic Engineering and Tratfic Research. 

(5) Regioriai Planning —Statistical measurements. 
Classificatioit and tabulation of data. Types of 
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Distribution. Averages and dispersions. Graphi¬ 
cal representation of Data. Sampling and stan¬ 
dard Errors. Correlation, Curve fitting Inter¬ 
polation, Index N’limbor. Time Senes. Vital 
Statistics, ('au-sos. Poj)idation growth, Forecasts, 
Life tables. Official statistics. Sample^urveys. 

{!) NoN-LmicAR Mechanics & Plasticity and 
Riikolooy. 

(iu) Post-graduttto courses in 1. Nmncriatl Methods, (for studeins of Enginiwring) 
Applied Sciences. Findo ditTercnco.s, Interpolation, with one and two 

indepinidi nt tariablc.^. Numerical <Ii(forcnli<in and 
integration. Solution of equations, 'I’lieory of pro¬ 
bability and ori'ors, Method of least squares. Curve- 
fitting, Harmonic analysis. Numerical solution of 
orrlinary and partial different ial equations, Relaxa¬ 
tion Methods. 

Application to boundary value problems with 
special rofcronco to non-linear mechanics and 
elasticity. 

la. Numerical Mathematic,i (for Mathematics 

Students). 

Accuracy of approximate calculations. Finite 
difference, Tnteirpolation fonnulao anel (heir order 
of approximation. Numerical eliffeientiation and 
integration, ,\lgebraic and Iran.-icoiidoiilal equations. 
Normal law of errors and precision of measure¬ 
ments, Harmonic analysis. Numerical .solution of 
ordinary and partial differential equation. Solution 
of integral equation, Ta'noar equation and IVIatrices, 
Characteristic numbers, Keiaxatiou methods. 

2. Probabilitif. (For Engineering Students) 

Addition and Multiplication theorem. Condi¬ 
tional Probability and Bayo’s Theorem, Binomial, 
Poisson and Normal distributions. Exjioctation, 
l^nw of largo numbers, Holding and wait ing times, 
Thoory of Runs. Estimate of statistical mechanics. 

2ii. ProbabUitu Tlieor;/. (For Mathematics .students) 

Definition—Statistical probability, Combinatorial 
analysis. Occupancy and ordering problems, Condi¬ 
tional probability. Binomial, Bay’s Theorem, 
Poisson and Normal distribution. Law of largo 
niimbors, Central Limit theorem with its applica¬ 
tion.Generating functions, Recurrent events. Runs 
and Renewal thoory, Random walk problem, 
Markovchaina, Stochastic processes, 
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3. Statistical Methods. (For Mathematics Stvidents) 
Frequoiicy distribution. Moments and Cuniulants, 

(brrolation. Regression and Produ-tion. Testa of 
IntlepwndencH, Small sample tost. Analysis of 
variiuu'e, K\periiiiontal Dosigns, JCstimntion, 'J’est- 
ing of liyj)ol hesis, 'I'ypo I and T>po 11 error, 
Quality Control mot bods. Sampling Inspection 
Plans, Probit analysis, Jndox-number, Timo- 
sonea analysis, Sample-surMiy. 

3a. Statistical Methods. (For lOnginconng Students) 

Froqiii'ncy distributions, ('baractoristic function. 
Sampling distribution. Tests of Signifirance. Theory 
of Es\ imatioii and testing of bypothoRis, Regression 
theory. Analysis of various e\porimental design. 
Inirodni tion to multivariable analysis. Index 
numbers and '^J'lnie serii's. Quality control and 
sampling inspection plans. 

4 . Statistical Mechanics. 

Classical Maxwell -HoltTiiiuinn .'-taiistics. Kinetic 
theory of gases. Fundamentals of quantum statistics. 
Theory of informaiion. (.Von-linear equations aris¬ 
ing out of an-harmonic oscillator.s, Vanderpol 
equations, ISIability of non-linear vibrations.) 

('!) Phvsics 

Statistical .\roehanics -Stochastic process and 
cosmic radial ion Concept of probability in quan¬ 
tum mechanics. 

(3) CtKomhiv ano tTicoiuTYaJts 

(lenernt statistical im tbods. Tests of signiticanco. 
Numerical analysis. Information theories. Auto- 
corrolation analysis, Extra(iolaticn, Interpolation 
and smoothing of tiruo-serios, Filtering problems. 

(4) .\PPI,1KU HoTANY ANO AOKTCULTnUAI, SCIE.MCES. 

Application of statistical methods to gonetica, 
method for losting Mondehan hypothesis for indi¬ 
vidual character and for detection and estimation 
of linkage in simple cases, informations given by 
tho various mothods, combined ostimation and 
testing lieterogoneity, stud}'’ cf disturbed segrega¬ 
tions, methods for the detection and estimation of 
linkage in human genetics. 

(For drafting out the above syllaVmsos the following 1 iterature.s woio consulted, 
Massachusetts Institute of Technology Bulletin-—!9.54. 

Imperial College of Science and Technology Courses of Study, 1954. 

A Discussion on the Teaching of Mathematical Statistics at iruiversity Level, 
Journal of the Royal Statistical Society, Vol, 118, Part 2, 195&.) 
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In addition to these the eoramittoe has also been able to procm'e enough materials 
through correspondence and discussions with many <listinguished workers in the field. 
It is proposed to prepare a draft syllabuses in Mathematics for various Under-graduate 
and Post-graduate Engineering courses for placing before the next joint inetting at 
Agra for consideration and possible recommendation to the authorities concerned. 
Many of the touchevK iuvvc agroofl to join the discussions and rleliborations in 
the joint symposium to bo held at Agra. The following advance notes have been 

received from some of them. 

1. Pran Natii (Banara.s): Teaching of Mathematics in Engineering 
Institutions 

If mathematics was considered as unavoidable subject, it i.s now considered an 
essential subject to build up the foun<iiition of the engineering courses. A.s a matter 
of fact leading persons in the prolbssioii of imgineering have realized that if a strong 
foundation can bo Vjuilt for the engineering students in the understanding of three 
fundamental subjects viz., mathematics, ]ihysic8 and to some extend chemistry, t.hcn 
there would not arise difficulty in teaching the fundaint'iitals of engineering and also 
giving the students glim|).ses of the most u])un data developments in the field of engineer 
ing. This explains the present growing kcene.ss foi- groatiu’ emphasis on the study 
of matlaunatics even in advanced forms for engineers. Since the attuinmont of indc- 
peiiflnnco India is faced with double responsibility in shaping the national policy m 
relation to con.st.ructional and industrial progress of the country. It has not. only 
to make up the deficiency of the last several decades Init has also to come abreast with 
countries which are highly developed industrially. As moans to this end miitliomatics 
and its young offshoot, statistics are going to ])lay \'ery important roles and hapjiily 
too our originccrs are realising this. If India is to produce the best on competitive 
level, the aid of statistics and in jiarticular of the modern techniques of ‘statistical 
quality control' will bo found to be inevitable. 

It is, therefore, lime that wo revise our cour.sos in mathornatics for engineering 
students and include in the curricula fundamentals of stat istics for it is the statistical 
outlook imparted to an ongincor which is going to play a much more important part 
in the industrial development of our country rather than scouring the services of a. 
few highly qualified statisticians in industry. 

2. S. D. Ditbey (Kharagpur) : Mathematics Courses for Students of Engine¬ 
ering and Technology 

With the rapidly increasing application of statistical methods in almost all branches 
of engineering soionces, there exists an urgent need of imparting instructions on basic 
statistical theory with a bias of engineering applications to the present day students 
of engineering tuid technology all over the country. Unless the engineers of to-morrow, 
if not of to-day, are equipped with this ancillary tool, besides those already in exis¬ 
tence, they can hardly afford to render first rate soiwice to the nation in days to come. 
Instances are not rare of successfully tackling the most complex and intricate problems 
of engineering field with the aid of statistical principles. It would be no exaggeration 
to mention that some new statistical techniques have actually been developed while 
solving problems of various engineering and other fields. In the universities and 
technological institutions of the West, especially the United States of America, a short 
course of compulsory character in Engineering Statistics is being offered at both under- 
gradiiate and postgraduate levels of study since about a decade. This very fact dilates 
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on the utility of the subject for both professional engineers and Engineer Scientists, 
It is thus high time for the cuniculum builders and syllabus framers of a course in 

Mathematics for students of engineering and technology to include a short course of 
statistics in the re\'isod syllabus of Mathematics. For, statistics being oKsontially a 
branch of applied mathematics can justifialily be integrated with it. 

While framing the syllabus of statistics, proper care must bo taken in respect to 
the selection of topics. Apart from the topics ilealing with general statistical methodo¬ 
logy, suitable selection of topics will bo needed for diftoront branches of engineering 
sojiaratidy. Students of electrical eominuiiication engineering will profitably gain 
from the study of statistical time series aiialysi.s wbicb is contributing a good deal in 
the day to day development of tho subject. Statistical Quality Control methods and 
Ojioratioiial Ke.seaich technicjue.s will jnove indispensable for pi-oduction engineers 
and so on. In fact statistical books on spccitic branches of onginoering ai'o gradually 
bocoiniiig available which will holji considerably m this direction. 'Phus only proper 
1 raining in statistics can enable engineers and teclinologist.s lu developing broader 
outlook of .statistical approach to their problems. 

It IS a pleasure to rnoution tliat tho Indian Institute of Technology, Khargpur 
is already offering an o)itioiiHl course in st'atistic.s at uiiflergradiiato level and a com¬ 
pulsory one for po-stgraduate students of various engineering deiwrtmeiits. 

o. S. Chi.\Mi)RASiiEKHAit Aiya (Pooiui) : Tmdihuj of Mathematics 
for Eiighiccring Research 

Knginoors ,ire required for (a) routine operation and maiutenanoo of equipment, 
(b) installation of equipment, (e) tho ilosign and development of equipment and (d) 
modifications of designs to suit our special oconditious. Engineering in India is at 
present confined mainly to (n) and (b). Our material advancement depends |jrincipally 
oil our concentration of effort to the type of woih eategorist'fl under (c) and (d). 
Engineers categorised under (e) and (d) are often called engineer scientists. Engineer 
scientists must have a sjiecial training in matJiomatics and mathematical methods 
different from that required for tho othe.r classes. 

What is science to-day is engineering tomorrow. Tliis carrying over of tho dis¬ 
coveries of science to engineering is tho principal work of tho ongineor-sciontist. It 
IS the e.ssenco of onginoering research and development work. This type of work calls 
for a capacity to midorstand and correctly assess the discoveries of pure science, for 
an intelligent exercise of common sense and discretion and above all, for a capacity 
to subject tho work imdertaken to correct quantitative evaluation within required 
and specified bounds. For the last enumerated objective, considerable knowledge 
of mathematical methods and ability to use them is necessary. 

Apart from the routine mathematics that is at present taught in onginoering 
colleges, it is necessary to be familiar with modern statistical methods and theory of 
approximations and its full significance. Numerical and graphical solutions of differ¬ 
ential equations, Laplace, Fourier and other transforms, and use of Tables of Functions 
etc., must bo taught as a routine to all engineer-scientists. Apart from this, some 
special training is required for the different branches of engineering. Thus, the elec¬ 
trical engineer must know spherical harmonics, Legendre polinomials, matrices and 
tensors, and so on. 

It is out of question tliat the engineer scientist can be taught all the mathematics 
he is likely to require in his work within tho four walls of a college. He has to read 
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and learn the special branches of mathematics as and when he needs them. Mathe¬ 
matics must become something like an equipment or a tool in his workshop. For this 
to hajjpen, the primary requisite is to create the atmosphere for frequent use of mathe¬ 
matical methods in solving day to day problems. Mathematics must be as frequently 
used in the lecture rooms, drawing halls and laboratories as a pencil or a screw driver. 
This is the essence of training in mathematics for the engineer scientist, • 

4. Q. Pickett (Calcutta). Tmching of Mathematics in Engineering Insti¬ 
tutions 

Attention is drawn to the fac.l that the teaching of mathematics to engineering 
students is frequently loft to junior staff members of the mathematics department. 
It is argued that this is false economy. Attention is drawn to the wide gap between 
pure and applied mathematics and it i.s argued that teachers of mathematics to engineers 
should bo either engineers or applied mathematicians rather than pure mathematicians, 
Examjilos ore given to illustrate the damage that results when an engineer receives 
his instruction in mathematics from one who is primarily trained as a pure mathemati¬ 
cian. 

5, G. Bandyopadiiyay (Kharagpur) : Setting of Qujestions 

A change in tlio mode's of sotting questions has been suggested. The essential 
point in the new suggestions is that the paper is to be dovidod into a few parts each 
part testing different qualities e.g., knowledge of standard topics, capacity of inde¬ 
pendent thinking etc. 



!• Statistical Methods in Engineering & Metallurgy. 
SECTION OF STATISTICS 

It was a joint discussion with the Sections of Physics and Engineering & Metallurgy. 
Tlio discussion was opened by Prof. N. Weiner (U.S.A.) who referred to some important 
problems in engineering and phy.sicH whore statistical methods were finding increasing 
applications; e.g., the problem of finding the be.st approximation to message affected 
by noise, vibration problem, problems of geology etc. 

1. Bh. J. R. Rao (Madras) 

Ui.seussod the coal rc.'sources of India with refei'once to fuel energy requirement. 

2. De. K. C. Chakko (Aligarh) 

Referred to .some problems of tj'unsportation which needed .stati.stic.al investiga¬ 
tion. 

3. 1)e. S. V. Chandrasekhar Aiya (Poona) 

Statistical methods are roipiired for the analysis of data used in engineering designs. 
They are also required to tleduee rolutions on the behaviour of installations, loading 
of equijnnent etc. 

4. Dr. M. K. Ganguly (New Delhi) 

Statistical methodology and its ajjphcaliona to engineering problems are becoming 
more and more pcqiiilar these days. But still it appears that tlic technical re.sourcos 
of the subject have not been exjiloitcd to the full extent 

The above remarks have boon amplified with some concreti' problems in engineer¬ 
ing which the speaker came ai'ro.ss during the past few years. The solution of the 
most of the engineering jirobloms involve too many unknowns to enable an exact 
treatment being followed. As a result Statisties steps in there as a science of approxi¬ 
mation to render a sufficiently reliable guidniiee. Statistical methods were in use 
in ongmoering problems in some form or otlier from very old days but with the deve¬ 
lopment of the recent techniques and more accurate observations being made available 
the subject has as.sumed a great importance now -a-days. With well chosen examples 
in the engineoring field, the usefulness aiul applications of the sampling technique, 
the design of experiments, time scries analysis etc., have been amply demonstrated. 
In this connection the placing of syphon.s before the flirohhasgar dam, evaluation 
of the popularity of a river valley project ami calculation of ■desire linos’ in the origin 
destination surveys wore explained. .\nd summing uj) the speaker remarked that 
in the days to come Statistics will find many more applications in the solution of 
engineering problems where its power remains still unexplored. 

6. Db. a. K. Gaykn (Khargpur) 

Dev'elopmont in various branches of lilnginooring .such as mechanical, civil, electri¬ 
cal, etc., and particularly those that have come into prominence in the second quarter 
of this century such as chemical, agricultural, and nuclear engineering etc., has been 
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with tlie iiu-reasing upplication of basic pliysical sciences like Mathematics, Physic-s, 
CJheiuistvy and Statistics. Mathematics anil Mechanics remain as ever to bo essential 
pi'e-rer]ni.sitcs for stuclonts of Engineering Sciences. But time has come now when 
want of teachers in Statistical theory and practice in any technological institute will 
be considered ns much an anomaly as the absence of teaching arrangements for mathe¬ 
matics niid mechanics, llnpid developments are taking place in mathematical statistics 
and its ap]ilieations in quantitative, experiments of general sciences anfl engineering. 
Theory of probability and Statistics is being applied in routine control and factory 
o|)eratioiis. Sooiiin- or laler in his career a Scientist or Research Engineer is almost 
certain lo f<“el the need of use ot statistical methods and it is good that he shouhl adopt 
the right approacli from the start than wait until later years. Earlier introduction 
of statistics 111 the curriculum of studies in colleges of Science and Engineering would 
as siicli prove lo bii liighly beneficial. The recent symposium on teaching of mntho- 
matics iiiid Stati.siics in Engineering College under auspices of Indian Science Congress 
lO.i.i-ofi had laid special stress on the syllabuses for Mathematics and Statistics in 


blanches of I'ngmecriTig and recommended a revision of existing ,syllabusc.s in mathe- 
iiiatics and ;iii introduction of siiitahlo statistical courses. There should however, 
Ik well thought-oi’cr curriculla for students in Technology and (’teneral Seiences and 
there sliould he an (qition for statistical courses. Kor it should be recognised that 
not many of the .students will b.-come practising statistician and the aim should thore- 


lorc bo to leacli students to recognise a statistical jiroblorn in the given field of applica¬ 
tion, to know what kind ot solution is possible anrl to understand and interpret the 
statistical iiiferenecs. 


I. National Sample Survey 

In iiitiudiiemg the tiqnc for discussion, tbo President, JJr. Xagabhusbuiiam, 
requested the speakers to limit t heir remarks to technical and scientific aspects of the 
subject and to b.ise thorn, far as possibk', on published literature. The discassion 
was opened by Dr. M. S. R. Sa,stry. 

1. Dr. X. iS. .U. iSastky (Bombay) 

Though 1 did not intend to participate in the .symjtosium. J obey the call of the 
(hair and jnesciit before you a few of my personal observations on this question. 
Ihe ftlmirman lias already indicated that the discussion should bo confined to the 
scientific aspects of the .subject.s bascrl on published literature of the NotionHl Sample 
Survey. In tlio first instance, it should be recognised that this jirojoct had been 
approved by the Union Government and has been eont.inuing for nearly five years 
and at this time, it will be desirable to give only constructive suggestions regarding 
tile beat possible u.se that can be made of the survey rather than pick holes and de¬ 
nounce it. 

Let us first examine how far the objectives of the survey have been fulfilled. It 
may be noted that the objectives of the scheme are fairly wide and embrace collection 
ol dependable data on different socio-economic aspects of the country. In the first 
phase It was intended to obtain fairly dependable data regarding the broad aspect 
of National Income in re.spoot of tlie Union of India from different typos of enterprises, 
and also to provide a continuous flow of information of use to the Central Government 
for its day-to-day administration and policy making and for planning purpose.s. 
was stated in the final report of the National Income Committee that the data collected 
by N.S.S. could not be used for National Income Estimates for 1960-61: however, it 
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would appear that the data were used for the estimates of the subsequent years. The 
N.S.S. supplied some data to the Taxation Enquiry Committee and Prcss Commission 
also. It is not known how far the data supplied by the N.iS.S. have been made use of 
for the policy decisions of the Government and for planning purposes Init some use¬ 
ful data .seem to have been collected on refugees rehabilitation an<l unemployment 
.situation. Thus, though the objectives have not been completely fulfilled, an impor¬ 
tant beginning seems to liavo been made. Further, the .scope is being extended with 
the i-o-operiition of State Governments. 

The main criticism against the N.S.S. i.s the long tiine-hig which limit.s the useful¬ 
ness of the data for policy purpose.s and also about the I'nlidity of some of the estimate.^ 
in tlie published reports, fn this connection, it- may he iiotetl that such criticism on 
o.stimates arc made on the resiilt.s tif similar surveys conducted iii for.jign countries 
also and on detailed examination, it was found that a good ileal of the difference was 
duo to want of uniformity m definitions etc. However, this ijue.stion of validity of 
estimates needs further detailed examination. As regards the time-lag, part of it is 
due to organi-sational difliculties and a part to taking up coiwidorable amount of priority 
work. With eontrali.sod administration and advice and a. good deal’of decoiitralisation 
in work by assigning to eoncernod ministries and States, it may be possible to lessen 
the time-lag considerably. Incidentally, it may be jiointed out tVuit some schi'tnes 
for such dcceatralisation have already beiuv firogntssiiig. It may he useful to coniine 
the activities of N.S..S. to such jirojccts which overlap llie functions of two or more 
ministries and certain important and .strategic items of work. In tiiis connection, 
the organisation of opinion .surveys on the lines of IFO llu.siiiess .\ctivity .Surveys of 
Germany, for immediate policy decisions, may ho considered. 

2. Dr. K. Kishbn (Lucknow) 

I'he N.S.8. (National Samjilc Survey) wa.s started m Iftot) with a \'ic\v to obtaining 
comprehensive and reliable statistics relating to all economic and social nspoot.s on 
an all-India ba.sis, particularly for those sectors for which reliable statistics were not 
available. The First Round of the survey, which covered only the iiiriil areas, was 
operated from October lll.'iO to March 19.51 for collecting information for the period 
July 1949 to June 1950. The Second Round, which again covered the rural areas, 
was operated from April to July, 19.51. The Third Round wa.s carried out from 
August to November. 1951 and covered, besided rural areas, the four big cities of 
Calcutta, Rombay, Madras and Delhi and 50 towns scattered over the whole country. 
Subsequently, the further rounds of the survey till the Ninth Round have been com¬ 
pleted and the Tenth Round of the Su^^'ey is now in operation since December, 1955. 
The NSS is one of the largest sample surveys ever undertaken in any country of the 
world. It is also most comprehensive in scope and information on a very large number 
of soeio-economic items is being collected through it. Owing to the omnibus character 
of the survey and the subjective method of interview in colloct.ing infonnation that 
has been adopted, there have been growing misgivings among statisticians in this 
country about the reliability of the primary data collected under this survey and the 
efficiency of the estimates obtained on the basis of those data. It is also felt that 
there is considerable room for improvement in regard to the reliability of these primary 
data by the adoption of objective measurement techniques by the Field Investigators. 

What strikes one in going through the reports so far published on the various 
roimds of the survey is the absence of any standard errors of the estimates given in 
these i-oports. This renders the task of assessing the efficiency of the NSS estimates 
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very difficult. It has been stated in tho report on the first round that these standard 
errors are under calculation. However, although some years have elapsed since the 
report on tho First Round was puldishod, these standard errors hav^e not boon pub¬ 
lished so far. It is, thoroforo, felt that the NSS should take very early steps to publish 
the standard errors of the eatimate.s given out by them to enable their precision to 
bo judged. 

In the report on tho first round, two grossly divergent estimates of fdbd production 
have been given, one on tho basis of the information regarding the quantity of produc¬ 
tion of foodgrains and tho other on tho basis of consmnption of foodgrains from home¬ 
grown jiroduclion by sample households. Tho estimate of food production based 
on information about the rjuantity of foodgrains has been dismissed in the report as 
a gross undor-estimate. However, tho estimate of 60.10 million tons based on con- 
sumjition from home-grown production has boon taken us accurate on the ground 
that («) there is satisfactory agreement between the csthnatod consumption of salt 
with the estimated supply available for consumption, and (6) there is a close agreement 
between the total estimated consumption of foodgrains in V\'est Bengal with their 
estimated total supply. In both («) and (b), however, the net production available 
for consumption has unfortunately been confused with the gross production both for 
salt and foodgrains. When this mistake is rectified, the clo.se agreement pointed out 
between the cstiraab's of production and supply no longer exists. Thus, for instance, 
tho net production of foodgrains av’ailablo for consumiition in West Bengal during 
the year July 1049-June 1950 was 4.03 million tons. Making allowance for normal 
losses, seed requirements, etc., at tho conventional rate of 12.5% the gross produc¬ 
tion of foodgrains based on consumption comes out to bo 4..53 million tons as against 
an estimated supply of 4.09 million tons. Thus, tho gross production based on con¬ 
sumption for 1949-50 exceeds the estimated .supply by 0.44 million tons, or by 11%. 
For tho whole of India, tho net production based on consumption of foodgrains has 
been estimated at 60.16 million tons, so that tho gross production would come out 
to bo 68 million tons in round numbers. Against this, tlio official estimate of produc¬ 
tion based on random crop-cutting surveys, with extrapolation for tracts not covei'od 
till then by these surveys, was 49 mdlion tons. This would seem to show that the 
NSS estimate of food production based on consumption in a gross over-estimate. 

The reasons for such widely divergent estimates for an important item like food 
production arc not far to seek. The NSS is an interview or opinion survey and the 
estimates obtained on the basis of the data eolloctod under tho survey are subject not 
only to sampling errors but to large non-sampling errors in consequence of tho intrinsic 
biases of tho enumerators. The mathematical formulae for tho biases in the estimates 
and tho increase in the sampling variance by tho variability in these biases will now 
be briefly discussed. Lot ya denote the value reported by the j-th enumerator on 
the i-th unit and let xi denote the true value of the character for the i-th unit in a 
sample random sample of h units. Then 

y,-j = Xi -\-aj -h Sij. 

where a} represents tho bias of the ,j-th enumerator in repeated observations and ey 
represents the deviation of .rj-f nj from tho reported value. Wo shall assume that 
eij is randomly distributed aroimd zero with variance for all i and j an assumption 
which is usually realized in practice. 

Denoting the sample mean by y, it is easily seen that 

M -t-a 


.. ( 1 ) 
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where fi is the population moan of the true values, to be estimated, and a is tho popu¬ 
lation mean of the enumerators’ biases. Also, it ean bo shown that tho variance of 
the sample mean i.s given by 

F - - ] .. (2) 

\ n in j ' ' 

where Sy represents (he variance of a single observation and iS* is the variance for 
the enumerators’ biases. Tt would appear from (he formula (1) above that unless 
the individual bia.se.s of the enumerators vary in aiu-h a way as to cancel out, the 
sample mean will not provide a reliable e,stiraate of the character under study, 
ne,sides. o\am if the enumerator.s’ biases are such as would cancel out-, the contribution 
of the second coniponont in formula (2) lor sampling variance of the mean might be 
very large unless every effort is made by ailoplion of objective measurement techniques 
to conti'ol the variability of the biases among the onumerat.ors. 

Tl)i.s emphasizes the need for (ho immodiato adoption by the NSS of .sound measure¬ 
ment (ii'cbiiiques, based whert* possible on the method of physical observations, in 
order to make tlie sample estimates free from bias and ensure that tho observational 
errors ar<> under control. Now that tho NSS has eollectofl a very largo volume of 
da(,a by the interview or opinion method, which would bo adcspialo for ^aipplying 
information, although unreliable, for sectors for which such information is badly needed 
for purposes of planning, it is high time that the efforts of tho NSS are directed in 
future rounds to tJie collection of sound statistical data, particularly for such sectors 
for which this information is lacking, by following objective and statistically sound 
measurement techniques, ba.sed as far as possible on actual physical ob.servations. 
Ibis may necessitate simplification of tho NSS schedules and placing a wholo-time 
h lold Investigator in one or more .sample villages for purposes of keejiing records of 
hou.seholds randomly selected in these villages throughout the period of inv'estigation. 
lliis a[)proach, it may be mentioned, has already been adopted with suecoss in sample 
surveys carried out lor colloid iag sciontific. data on cost of production and con.sumption. 
it is only by modifying tho design and seopo of tho NiSS in the manner suggested above 
that reliable statistical data for purposes of planning can possibly be colleotcd. 

3. Dh. M. N. Ghosh (Oaloutta) 

The national snmplo survey was organised to (ill up eertaiu lacunae in economic 
statistics regarding tho population of India. The importance of this jiarticular survey 
over any other survey conducted before lios in the fact that its findings will bo used as 
a guide to economic planning. Tho first round of tho survey (July 1949--Juno 1950) 
has been completed and a report is available hut though the survey has gone through 
about nine more rounds full reports for these ha\-e not boon published, though tables 
for some of those ai-o available. Even for tho first round of the survey standard errors 
ha'vo not been [lublishod so that tho published rejiort is still iucomploto from a statis- 
stician’s point of view. The report of the NSS (first round, page 39) states that cal¬ 
culation of standard errors had been stated at tho time tho report was written (1952) 
but nothing has been published since then. For tho fourth round of tho siurvey, how¬ 
ever, standard errors for the expenditures of families ars available (submitted to the 
Taxation Enquiry Committee and published in their report) and those have been 
considered hero. 

There may be different methods for tho appraisal of the results of a survey. The 
first criterion is that it should not be in violent diagreement with o\ir prior knowledge. 
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which is bused on the common exjierienco of the people—the admissibility of this 
criterion has been mentioned in the report of the NSS (flrst roimd) itself. Often a 
survey can add to our store of knowledge by supplying quantitative estimates of varia¬ 
bles, but it seldom happens that a sui'vey does refute the basic understanding of social 
facts. The second criterion is the internal consistency of the results of a survey and 
observations which are not naturally consistent indicate something wrong somewhere. 
The third criterion is conformity with the results of similar other studidfe. In the 
absence of any other siirvey with an All India Scope, the third criterion does not help 
us. 

In the report of thofirst round of the NSS consumption of salt in different zones 
was compared with the trade figures for .availability of salt and it was remarked that 
the mean consumption of salt in different zones has a characteristic variation. Naturally 
for a stable article of consiunption as salt, we do not expect much variation in time. 
However, the results of the different rounds of NSS does not confirm this expectation. 


Indices of the vamje of consumption of salt (N.S.S.) in uespect of different 

ZONES. 



N. India 

E. India 

H. India 

W. India 

C. India 

N.W. India 

All 

India 

Ist 

Round 

80 

109 

109 

7t 

lOS 

94 

100 

2nd 

Round 

100 

100 

02 

85 

100 

02 

100 

3rd 

Round 

100 

100 

92 

77 

100 

77 

100 


We shall naturally expect the same pattern for the quantity indices since pi'ices of 
salt in different’ regions are unlikely to have changed much during this period. 

'I'ho pattern of consumption of milk and milk product also reveals a great deal 
of variation during different rounds of the survey in different zones. 

Indices of the value op consumption of milk and milk products in respect of 

All India consumption. 



N. India 

E. India 

S. India 

W. India 

C. India 

N.W.India 

All 

India 

Ist 

Round 

108.7 

42.1 

50.0 

151.7 

79.8 

354.3 

100 

2nd 

Round 

108 

52 

45 

165 

71 

362 

100 

3rd 

Round 

121 

59 

38 

160 

82 

284 

100 


It will be observed that the relative orders of the consumption indices for East 
India and South India have been completely mversed during these surveys and the 
third round indices for these regions conforms more to our basic knowledge of the diet 
of Eastern and Southern India. The same kind of situation has been observed for 
sugar also, which is also a staple commodity. 

The unreliability of the income and crop yields have been admitted in the report 
of the first round (N.B.S.), and a calculation of total family income shows a deficiency 
of 25% from family expenditure in the different zones, which cannot be explained by 
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the sampling error. Thus it would imply either the income or the expenditui-e figures 
or both are wrong, unless wo assume that the expenditure of the rural ]:)opulation is 
either subsidized by the Government or in bolstered by credits from the urban popula* 
tion to make up the deficiency. 

It is interesting to consider the standard errors for expenditure which arc availabe 
for the fourth round of the survey. 

N. S. S. FOURTH ROUND 

I’EB capita CONSUMCB EXPKNDITUKK in IIURAI. AttEAK ONLY FOR A PKJIIor) OF 30 DAYS 

AND THE ESTIMATED STANDARD ERRORS. 

(From Taxation Enquiry Commission Rcjiort) 


State 

Number of Sample Units 

Villages Households 

Per 

Capita 

expenditinv 

Standard 
error 
(in Rs.) 

Standard 
error 
(per cent) 

Assam 

24 

218 

24.12 

+ 2.39 

9.92 

BiJiar 

120 

1078 

23.73 

•i-2.08 

8.74 

Bombay 

104 

1030 

18.8,5 

+ 0.41 

2.18 

Modhjai Pradesh 

60 

562 

16.23 

+ 0.80 

4.94 

Madras 

!)4 

980 

18.21 

lr0.02 

0.11 

Orissa 

3-2 

341 

14.86 

J 1.59 

10.73 

Punjab 

36 

309 

30.72 

1-0.09 

2.25 

U.P. 

148 

1407 

23.04 

+ 0.43 

1.87 

West Bengal 

72 

,533 

27.09 

J 0.27 

1.00 

Uydembad 

.56 

470 

15.10 

-i 0.38 

2..50 

Madhya Bharat 

■20 

149 

19.79 

+ 3.02 

15.25 

Mysore 

2.5 

215 

19.76 

+ 0.47 

2.40 

Pepsu 

12 

82 

35.14 

+ 7.26 

20.67 

Rajasthan 

fit) 

.502 

22.52 

M..59 


Saurastra 

20 

1.30 

19.95 

+ 1.62 

8.11 

Travancoro-Cochii) 

30 

2132 

18. 48 

■1 0.83 

4.50 


The above tabic gives the per ca|ii(a expenditure in the rural areah of Bombay 
to bo much smaller than those of Bihar, wbicli is against our common knowledge and 
also against the result of the N.S.S. first round survey. However, even admitting 
t hat the average expenditures in different areas may depend upon the season in which 
tlie survey wa.s conducted, we naturally would expect the variations (i.e., standard 
diviations) to bo of the same order. The c,-,t imates of standard deviations of the expen¬ 
ditures in Biliar and Madras are 

•2.08 X 1078 -- «8.7 and 0.02 x 080 = 0.63 

respectively i.e., one is more than lumdred times the other oven though the sample 
size was quite largo, so that this can not bo explaiiiod by sampling functions only. 

We have seen above that the results of the N.S.S. neither possess internal consis¬ 
tency nor do they squai-e with the known facts of Ltdia’s economic life. It is difficult 
to guc.ss the relative importance of different causes of .such errors. The most important 
presumably is the size of the schedule which runs to H pages but fundamentally these 
errors are inherent in (liis kind of surveys by inti'rview method. The official crop 
estimates have been criticised as underestimates in the report of the N.S.S. (first round). 
While we hold that there is scope for improvement in the collection of agricultural 
statistics, the actual degree of error in these may not be as largo as the N.S.S, report 
would suggest. In fact Mr. A, R. Sinha, a past president of the statistics section of 
the Indian Science Congress, has shown that the official yield figures for cotton are 
in very good agreement with trade figures for mill consumption, taking account of 
export and important of raw cotton C.S.A. Bulletin, No. 6). 
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It would certainly bo reassuring to find that the results of the successive rounds 
of the N.S.S. are improving in quality but unfortunately indications to this direction 
have only been meagre so far, 

4. Sri J. K. Pande (Jjucknow) 

Ho said, lie spoke as a ontio of tiie National Sample Survey, but a critic not from 
outside but from inside, being in a sense a jiart of the National Sample Survey. Ho 
drew attention to the Frosidont’s aimouncoinont that the sympo.sium was rcstrictod 
to the technical statistical aspect of the NSS. No one, however, had suggested that 
there was any statistical defect or drawback or weakness in the tecliriiiuo of [ilanning 
the inquiries under tlio NSS or of analysis of rlata collected. He ,and he thought the 
NSS authoritii's also, would w'elcoino any construct ivo suggestions for improv'cme,iit 
in tho statistical technique followed in NSS. No one claimed perfection and there 
was always scojie for improvement, and that being so, there would bo readiness to 
ajipreciato and welcome constructive criticism. 

Eeferring to certain figures given by previous speakers m criticism of the NSS, 
Sri I’ando emjihasised the need of maiutainiug a scientific attitude m criticising or 
donouncing figures. Great care w.is necessary in securing full information rogai’ding 
limitations and scope of tlie figures which were criticised. As an illustration, he referred 
to figures of consum])tion expemliture for Bombay and Bihar and to the emphatic 
stateraont of a previous speaker that he was not prepared to bolici'c that those figures 
could bo (>oiTcct. >Sri Pando thought that |>erliaps the previous speaker had ovor- 
lookod tho fact that those figures of consumption expenditure related only to rural 
areas of the two States and to only specific jieriod of tho year; if those important 
factors w’ere kept in mind, ho was not prepared to assort that tho figures in question 
were necessarily wrong. While pre-existing notions and hypothcsi's were useful in their 
own way, it would be unscientific and dangerous to regard any couclusioiLs which wore 
thrown up hy correct statistical ontpiiries but which w'ero in conflict with those notions 
and hypotheses, as incorrect anil uribelicvoable. No doubt greater care was needed 
to examine tho circumstances and the technique of tho inquiry which threw up such 
re.sults, but outright rejection of such figures vrould defeat the very purpose of research. 

Sri Pande strongly omiihasisod the need of reliable judmary data. He cautioned 
against over-emphasis on employing fine statistical techniques in planning inquiries 
and analysing data to tho detriment of primary data. While such statistical techniques 
were obviously useful anil should be oraployoil, equal care was necessary to see that 
the primary data did not suffer from too large a margin of unreliability. In this con¬ 
nection, it was necessary to draw upthc i(uestionnairo carefully so that the investigator 
was not required to ask impossible questions or to seek information which could not 
be given with a fair degree of accuracy. Likewise, tho work load on tho investigator 
had to bo carefully assessed in order that its usefulness may not unfavourably react 
on the reliability of data nollected by him. All these wore important points which 
had been considered and wore being continually given further attention in NSS; and 
if the symposium could bring up any suggestions for improvement in this direction, 
its purpose will be very well served. 

6. Sei M. D. Beat (Bombay) 

There are just one or two observations which I would like to make. Regarding 
the consumption per rural family obtained in 4th round of the National Sample Survey 
and supplied to the Taxation Enquiry Commission, it is likely that a part at least of 
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tho apparent discrepancies in the values obtained for the three States, Bihar, Madras 
and Bombay, may be attributed to a slightly different method of sampling adopted 
in that round of the Survey, namely, that of selecting tehsil as tho first stage unit in 
tho multi-stage sampling design. Tho direct sampling of villages from tho strata 
would have been more efficient. 

Secondly, it may be worthwhile to compare tho results of the National Sample 
Survey with those of tho Rural Credit Survey conducted by tlie Reserve Bank of India. 
In respect of a few of the common items of expenditure ajipoaring in those Surveys, 
agroomont was almost prefect in respect of expenditure on (a) clothing, shoes, bedding, 
etc., (6) household furniture and other equipments, (c) ceremonies, (d) educational 
and medical expenses. In tho case of improveinont of land, repair of houses, wells, 
etc., the results obtained by tho Rural Credit Survey was more than 3 times the value 
obtained by tho National Sample Survey. 

Tho slight difference in tho periods covered by tho onciuiries cannot normally 
lead to such a largo difference in tho averages. We do not have tho full information 
necessary to examine whether there is likely to bo any dlfforenco due to definitional 
difforonces. FTowevor, from available information, it would appear that definitional 
difforonces might not bo a major factor. While tho Rural Crecit Survey data arc 
based on 1,30,000 families from (500 villagos (for tho General Schedules, all families 
in each of (500 villages were covered), the National Sample Survey data rolato to a 
much smaller number of families, but spread over a largi'r number of villages. This, 
it would ajipear, is an imiiortant contributing faetor as regards the differeiico between 
the averages obtained in the two Surveys. Tho data relating to land im[>rovemonts 
and other capital formation as also land utilization and production must bo collected 
from a larger sample to be able to get more reliable estimates. 

(I. Dk. Des Raj (Calcutta) 

I’ho error of an estimate obtained from a samjile survey (such as the NSS) is made 
up of sampling and non-samplmg errors. Sampling errors are reduced by choo.sing 
an efficient design (involving stratification, pps sampling etc.) and the non-.sampling 
errors are controlled by training the investigators in the methods of rnea.siirement, 
supervision of field work and reduction of the rate of non-res])onse. The technuiuo 
of interpenetrating sub-samjili's permits ostimulion of both types of errors. With 
regard to tho magnitude of non-sampling errors associated with the interview method 
of enquiry a special investigation on this [joint was carried out. Information on con¬ 
sumption of cereals was collected by t he interview method and the met hod of physical 
measurements. It was found that the interview method compares very favourably 
with tho so-called objoetivo method consisting of [jhysical measurements. 

With regard to the use of supplementary information in tho form of village popu¬ 
lations based on the 1951 census, it has boon found that sampling with probabilities 
proportionate to these sizes is very efficient ns compared to sampling with equal pro¬ 
babilities. 

Regarding the suggestion of decentralisation, this will raise several difficulties 
and costs will mount. To take one example, if a single agency conducts both the 
household enquiry and the land utilisation survey, these enquiries can be suitably 
integrated; if two different agencies undertake these enquiries costs will bo higher 
and the advantage of integration is lost. 

The NSS is a scientific enquiry. Its findings are not a matter of opinion. Those 
who feel that it has not mot with cent percent success, lose sight of the nature of a 
scientific enquiry in that it is a campaign and not a conquest. 

Besides the above speakers, Messrs. D. B. Lahiri, N. C. Ghosh, M. A. Telang and 
others took part in tho discussion. 

6 



“Geological Age Determination with the Aid 
of Radio-activity” 

SECTION OF PHYSICS 

1. R. S. Keishnan (Bangalore): Measurement of Geologic*timA in the 
Precambrian Era 

A brief review of tho various methods applieable especially to tlie Precambrian 
is given under the following headings. 

(a) The lead methods 

(b) Tho ulpha-helmm method 
(e) Tho Ub-,Sr method 

(d) The argon-potassium method. 

Tho asauirijjlions underlying the various methods, their diffieiiltios and sources 
of error ore indicated. A brief account is given of the alpha-helium method. The 
helium ratios deteimined for a number of Precambrian s[)ociinens in the laboratories 
of the Phy.sics Department, Indian Institute of Seionr-e, are presented. The general 
nature of the results is indicated. 

2. V. S. Venkatasperamanian (Bangalore) : Helium Ratios in Rocks 
ik Minerals and the Helium Leakage Problem 

A veiy brief review of tho considerable body of data obtained by various workers 
on helium ratios is given, along with some additional data obtained in our labora¬ 
tories. The various sources of holium leakage are discussed. .A modification of tho 
theory inimhung diffusion by tho ' hole ’ mechanism is given along with the necessary 
modification of tho equations for age determination. Tho results are discussed in 
the light of the oxiierimental data, and the effect of grain size on diffusion is also 
discuasod. 

3. V. S. Aithal (Bangalore) : Alpha-activities of Rocks and Minerals 

'J’ho methods of determination of tho « -atstivities of rocks and minerals, in parti¬ 
cular, the scintillation counter method, are discussed. Tho afiparatus and procedure, 
as employed in our laboratories are discussed. Tho sources of error, and the necessary 
precautions are also given. Values for a number of Precambrian specimens are 
presented, and tho general nature of tho results is discussed. 

4. P. S. Gobl, S. Jha, D. Lal, B. Peters, P. Radhakrishna and Rama 
Thor (Bombay) : On the Occurrence of Cosmic Rag Produced Be’’ and 
Re*® Nuclides and their Possible Application in Meteorology and Geo¬ 
logical Dating 

The production of the two nuclides of beryllium, Be^ and Beii>, by cosmic rays 
is discussed. These nuclei are carried down from the stratosphere and reach thi' 
earth’s surface as constituents of rain water. 

The shorter lived isotojie. Bet (half life 53 days), is suitable for the study of the 
movement and circulation of air masses and, therefore, of interest primarily to meteoro¬ 
logy. 
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Tho longer livod isotope, Be^o (half life 2.7x I0« years), might permit ago deter¬ 
minations of goologieal surface changes in tho Tertiary, where tho prosent. methods 
based on GJ* and natural radioactivity an^ not a[)plicable. ft is hoporl to uati the 
Boio isotope to measure tho sedimentat ion rates on the floor of oceans. 

5. P. Radhakrishka and P. S. Gobl (Bombay) : Chemical Problems 
Associated loith the isolation of Beryllium. Prodticed by Cosmic Badiaiion 

The carrier free separation of tho beryllium produoeil by cosmic radiation has 
two asfloots : 

1) the isolation of the short lived Be'f from rain water and snow 

2) tho isolation of tho long lived Bor** isotope from ocean sediments. 

An ion exchange process followed by purification using thcnoyl trifluoroacetone 
(TTA) was eiuployod in the first case. 

In the .second casi*. after attack by alkali fusion the beryllium was separated from 
tho ocean .sediments using TTA and finally purified by suetessivo cycles using ocotyl- 
Hcotone and cupferron. 


6. S. L. Maluhkar (Bombay) : Radio-active Isotopes for study of Tropical 
Meteorology and Tropical Oceanography 

The ultimate origin of air streams or ocean curwnts in tho equatorial regions is 
of great theoretical and practical value. Ordinarily the equator aids as a barrier for 
transjiort of fluids across it. Under certain conditions the transport is po.ssible, e.g., 
in the monsoons, or for ft>e<ling into cyclonic storms and considorablo doubts still exist 
about the role of various streams unlike those in higher latitudes which belong to only 
one hemisphere. Tho climatic conditions in the Indian, Pacifio and Atlantic Oceans 
near tho equator are different. The high pressure area extends over S. Atlantic 
Ocean throughout. Tho belt of low pressure in tho Pacific is narrower than in the 
Indian Ocean whore tho low pressure area moves over a wide latitudinal bolt during 
tho course of the year. Tho details and intensity of any phenomena would not be 
identical. It would bo worth knowing whether tho air is actually transported from 
the eqtiator to the head of the Bay of Bengal and whether tho S. K. Trades or the 
air from the roaring forties have anything to do with the Indian Monsoon. 

By distributing isotopic material at predetermined places and by looking for 
them at expocteil regions lator, if needed in successive seasons, valuable data may 
be got. The regions of dispersal for Indian area would have to be: Long. 100’’ to 
120° E., Lat. 5° to 15° S., Long. 90° to 100°E., Lat. 30° to 40''S.; and equatorial region 
of Africa (East) to be detected after 7 to 20 days, in tho China Seas to bo detected after 
3 to 7 days; near tho equator at the timo of crossing a monsoon ‘pulse’ to be detected 
after 3 to 4 days. The corresponding positions in Winter can bo put down by symme¬ 
try. The choice of isotopic material would be determined from the above periods 
and facilities available. In the sea also similar regions can bo easily stated. The 
investigation would have to bo throe dimensional. 

As such investigations have already begun in India according to Peters, it is hoped 
that valuable data would be collected with suitable collaboration of Meteorologists and 
Oceanographers. 
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II Modern Radiation and Particle Detectors 

1. B. V. Thosae (Bombay): Luminescence of Crystals excited hy Electrons 

While extensive data on photo-Iuminoseonee of crystals are available, the subject 
of crystal lumiiiesconco excited by nuclear particles and radiation is of comparatively 
recent origin and has become important due to the increasing use ftf scintillation 
counters in nuclear ])hyaics work. A survey is given of the current ideas on the 
mechanism of excitation of luminescence in crystals by electrons and an attempt is 
nuido to reach a j^rociso definition of ‘luminosconce efficiency’ for electron excitation. 
This is necessary as crystal luminescence is ultimately duo to electrons, whatever the 
primary ionr/,mg radiation, alpha-, beta-, or gamma-rays. 

Some experiments on variation of moan pulse height duo to luminescence response 
of some scintillator materials to low energy elect rons are described. 

2. Anil Chandra Chatteejbb and Santimay Chatterjee (Calcutta): 
Study of the behaviour of different phosphors and photomultipliers for use 
as a scintillation y-ray spectrometer 

Recently a scintillation y-ray sjjoc trometor has been set up at this Institute for 
studying tlio behaviour of different pho.sphons of various sizes using different photo¬ 
multipliers .such ns IP28, 58 1 9, 62(52, 5(559 etc. .\ collimated source of Co8o was uso<l 
as the standard. This main jiurpose of setting this spoctromotor was to study the 
nature of the phosphors that are boing grown up by us at this Institute. Aluminium 
Oxide is used as the reflector of light for the jihosphor. 

The output positive pulses from one of tho later ptages of the dynodos wore fed 
to a preamplifitr having a band width of 5 Mc/s and a linearity of up to 5 volts output 
and u gain of (5. 

Tho main amplifier was a variable gain linear amplitior with a linearity of upto 
80 volts output. Its band width also was of tho order of 5 Mc/s. ’Pho overload 
characteristics of tho main amplifier has been studied thoroughly and found satis¬ 
factory. A Model 510 Pulse Height Analyzer of tho Atomics which can handle pulses 
up to 100 volts, has boon used for pulse height analysi.s. 

Using different phosphors of various sizes with different photomultipliers it is 
found that for spectromotric purposes the RCA 5819 tube and Nal (TI) crystal are 
the best suited. 


3. G. S. Gokhale and V. K. Balasubrahmanyam (Bombay); Cerenkov 
Counters as Particle Detectors 

The use of Cerenkov effect in dctcimination of energy and charge of high energy 
particles in Co.smic Rarliation and Nuclear Physics arc discussed. The advantages 
of the Cerenkov counter over other detectors such as proportiona 1 counters, ionisation 
chambers, scintillators etc., in the study of the charge spectrum of primary Cosmic 
Radiation are dealt with. Experiments on the 

1) directional 

2) velocity, and 

3) charge dependence of the Cerenkov effect are described and preliminary 
results obtained with a Cerenkov counter in this laboratory are reported. 
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4. Shbee Raman and S. K. Bhattachabjeb (Bombay) ; Studies on the 
Radiations of some Radioactive Isotopes by coincidence ScirUUlation 
Spectrometer 

A Coincidence Scintillation Spectrometer, using the “Fast-Slow Coincidence” 
method has been constructed at the Institute. It consists of two scintillation spectro¬ 
meters each equipped with amplifiers and single channel analysers for appropriate 
energy-selection in each channel. The fast photomultiplier pulses are also fed to two 
fast ainj>Hfiors (~8 MC band width) whose outputs are fed to a coincidence circuit 
of resolving time 2x 10"’ sec. The two single channel as well as this coincident out¬ 
puts are fed to a slow triple coincidoneo circuit. This method of fast-slow coincidences 
eliminates any timing error since all pulse-height selection follows the timing circuit. 

The various applications to which such an instrument is put in the field of Nuclear 
Spoctrosoojiy are : 

a) Internal conversion measurements ; 

b) Positron-K-oapturo ratio; 

<•) Cascade sequence of y-rays ; 

d) p-y coincidences ; the efficiency of this instrument for bringing out weak 
partial /^-groups ; 

o) Delayed coincidonce/j to measure life-times of excited states ; 

f) Angular correlation experiments. 

tSomo nieasrvrements made on tho radiatioms of Tm”*', Kui^'"*, Na*®, Sb’*® are to 
bo presented. 

5. B. Basu and B. D. Nag (Calcutta) : Design of Scintillation pair- 
spectromcler and some preliminary studies with it 

Tho Scintillation counter has proved to be a very fruitful device for investigating 
nuclear radiations. Tho linear behaviour of pho.sphors like Nal (Tl) with gamma- 
ray energies has made possible the energy detennination of high energy gamma-rays. 
However for a gamma-ray of particular energy, usually three peaks are obtained 
with a single crystal spectrometer, corresponding to photo-electric effect, Compton 
offoct and pair production. If tho nuclei under investigation omits more than one 
gamma rays the interpretation of tho observed spectra becomes quite difficult. This 
has been obviated by using a three crystal spectrometer which will preferentially select 
only tho pair iiroduction process and os such will give only one peak for each gamma- 
ray. This system has tho further advantage of eliminating background radiations 
which may be present and causes a good deal of trouble with a single crystal spectro¬ 
meter. The pair spectrometer is described. It uses a Dumont 6292 for the central 
spectrometer channel and RCA rtSlO’s for tho side channels. The system is quite 
versatile and with a minimum number of changes can be used to record Compton peaks, 
using anthracono or stilbano crystals. Some preliminary results with the apparatus 
will be described. 

6. S. Jha and R. K. Gcjpta (Bombay) : Summing Technique for the 
Detection of y-rays 

In the y-ray spectrum taken with a single crystal spectrometer, it is not easy to 
detect the existence of low intensity y-rays when there are high intensity y-rays in 
the neighbourhood. In favourable circumstances, tho intensity of these y-raya, if 
they happen to be in cascade, can be reduced when studied in a well-type crystal and 
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the peak of the weak intensity line brought out. Secondly the caaeailo nature of 
y-rays can be proved with a single crystal spectrometer with the summing technique. 

7. P. K. Patwardhan (Bombay): Multi-channel Pulse Analysers 

An attempt is made to review some of the important types of Multi-channel 
Pulse Amplitude Analysers [ Kick-sorters ], making a critical examination on a eom- 
parativo basis. 

The subject matter on the Kick-sorters will be discussed under the following 
heads :— 

(1) Int roductoiy :—IDetocting devices employed in studying Nuclear Radia¬ 
tions such ns. Ionisation Chambers, Proportional and Scintillation 
Counters. 

(2) Integral and Differential Bias curves. Their relative importance and 
how they are used for Nuclear Energy studies. 

(3) Single-Channel analysers, their short-comings and need for Multi-Channel 
Analy.sers. 

(4) Multi-Channel Analysers : 

(a) Basic considerations such as limit to the number of Channels. Pre- 
roquisitfs of efficient Kick-sorters. Factors determining the effi¬ 
ciency of Kick-sorters. They are. 

Stability of Oporaiion, 

Multiplicity of Channels. 

Universality of Operation, 

Linearity, 

Simplicity of Construction, and 
Reproducibility of Results. 

(b) Modern typos of Kick-sorters 

(i) Cascaded Discriminators 

(ii) Beam Deflection, Electro-static type 

(iii) Supersonic Delay Lines fMemory Devices] 

(iv) Window Amplifier types 

(v) Height-time convertor method. 

(c) Their relative advantages and disadvantages. 

(5) The methods evolved out in our laboratory, their advantages and 8(!opo 
for improvement. 

(6) Uses of Kick-sorters in Neutron Physics, Fission reactions, /?-ray 
Spectroscopy, Cosmic Radiation research, Radio-Chemistry, Metallurgy 

and Medicine. 

8. Rangalal Bhattacharyya and Santimay Chattbrjbk (Calcutta): 
Use of Fast Coincidence Circuits with Fast Discriminators 

Characteristics of fast coincidence circuits along with fast discriminator using 
secondary emission tubes have been, reported. In experiments of angular correlation 
measurements or delayed coinoidonco measurements, where fast coincidence arrange¬ 
ments are very essential, the use of fast discriminators has been discussed. A syste¬ 
matic study of various photomultiplier and phosphor combinations along with fast 
coincidence and fast discriminator circuits have been studied for best performance 
characteristics. Observations on the long time stability of these arrangements have 
been discussed. 



Discussions : Physics 


105 


9. N. K. Saha and Narendra Nath (Delhi): Determination of Absolute 
rate of ^-ray disintegration from a P^^-source using the. 4n-counter 
technique. 

A preliminary report ia presented for absolute inoasuroments of fi-vay disintegra* 
tion rate by using a 47r-type of ciounter and coincidence method. The simplification 
introduced in the elimination of the usual source of error of /J-ray counting and the 
present limitations of the method are tliscussed. A radiophosphorous Paa.gource 
prepared in the laboratory shows a .source .strength of I .fi-f 0.2 microcurio por gramme 
as measured by this method. The probable error invoked in measuring the actual 
disintegration-rate of the source is shown to bo bettor lhan i:2%. 

1(1. P. N. MDKHER.TEE, M. K. Pal, M. K. Banbrjee and A. K. Saha, 
(Calcutta) : Short lens Beta-ray Spectrometer 

A short lens typo beta-ray spectrometer hiis boon sot uf> following the calculations 
of Banorjee and Saha {Proc. Phy/t. Sor., B. 86, 937, lO.'iS). Tht spectrometer can measure 
up to 4 Mov. electrons. It has the following characteristics, viz., o'ctornal radius of 
the lens coil --24.0 cm.; internal radius of the lens coil -11.0 cm.; breadth of the 
lens- 18 cm.; chamber diameter -17.8 cm.; chambor length—^120 cm.; number of 
turns of the. coil--2S93. 

The perfornuinco of the spectrometer has been chocked up using Csisf source. 
The existence of ring focussing was verified by direct photography. A continuous 
baffle system is being designed to iniiirovo tho resolution of the spectrometer, as was 
shown mathematicully by Banerjee and Saha. 

11. N. Veeraraghavax and P. S. Raju (Bombay): Determination of 
of half-life of i/e* tvith a pulsed neutron source and a ten channel cMhode 
ray tube time atuilyser 

Formation of He** by hoinbardiuent of Be** wnth D-Bo neutrons has been observed. 
Tho neutron source wnis pulsed by interrupting the extraction voltage of the R.F. Ion 
source of a (Jockroft-VValton typo accelerator, with a motor urrangoincnt. Beta rays 
from Ho* wore detected by a scintillation counter and the photomultiplier pulses after 
amplification wore matlo to intensify the .spot of a ten dynodo f^athodo ray tube type 
K 11.59, whose time base was started at the end of the neutron ]iul.se. Using Behrens 
formula for exponential fitting, the half-life of Ho® was foiuid to be ()'83.-L'.03 second. 

12. B. V. Thosar and M. C. Joshi (Bombay): Conveyer Belt Method 
for studying Short-lived Activities 

A method is described in which the target materia) to bo irradiaterl by slow neutrons 
is spread as a uniform layer on the surface of a conveyor bolt, passing over two rotating 
drums, one of which is coupled to a variable .speed motor. At one point thO moving 
belt passes through a cavity in a paraffln block, containing Ka-Be neutron source. 
At a distance of half tho length of the belt from this point of irradiation is the detector, 
which may bo a Geiger Counter for beta-rays or a scintillation counter for gamma- 
radiation. There is heavy load shielding between tho neutron source and tho detector 
90 that the back-ground counting rate is not more than twenty por minute. It can 
be shown that for such an arrangement, a constant counting rate due to the induced 
activity is obtained for a given speed of tho belt and that it increases with the speed, 
passes through a point of inflexion and reaches saturation at higher speeds when the 
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half-life of the activity equals the period of revolution of tho belt. With the present 
set-up, in which the two drums are 10 feet apart, it is possible to study conveniently 
activities of half-life in the range 0.5 sec. to several minutes. Tho method, in effect, 
transforms a short-lived activity into an infinitely long-lived one, so that tlie usual 
devices for studying the radiations of an isotope can be employed. 

5!ome results on 22 sec. Agno and 2.3 rain. Agio® are described. 

13. R. Ramanna, G. S. Manx and P. K. Iyengar (Bombay) : Pulse 
Neutron Technique for the Determination of diffusion and Sloioing down 
Constants of Moderators 

The method consists in determining the time distribution of thermal neutrons in 
the medium due to a pulsed source of fast neutrons. The thoorotical 0 xpres.siou 8 for 
thermal neutron distributions have been derived on both tho age theory and the two 
group theory. 

A pulsed source of fast neutrons is obtained by pulsing the ion .source of a Cockroft 
and Walters type accelerator which produces fast neutrons by the Boo (d, n) reaction. 
A new typo of time analyser was used to obtain tho time distribution of thermal neu¬ 
trons from a Lil scintillation detector. The principle of this method is to make the 
ion pulse at the accelerator target initiate tho time base of an oscilloscope and allow 
tho thermal neutron piilses to intensify tho oscilloscope spot. Those .spots are observed 
by a series of 20 photomultipliers onto which the oscilloscope trace is magnified and 
focussed by means of a simple optical system. The pulses from tho photomultipliers 
are amplified and fed to 20 scalans. 

The experiment was performed with ordinary water and beryllium oxide as modera¬ 
tors. Tho results with ordinary water are discussed on tho ba.sis of two group theory. 
Tho diffusion constants for beryllium oxide have been obtained. 

14. A. P. Patro, B. Bastj and B. D. Nag (Calcutta): Studies with a new 
design neutron velocity spectrometer 

A neutron velocity spectrometer has been designed and constructed for oj>oration 
in the region of 1-30 Kov. neutrons. The apparatus utiluses two scintillation counters. 
The first one uses an organic crystal which also functions as a neutron .scatieier. Tho 
proton recoil pulse from tho scattorer is detected. The second scintillation counter 
detects tho scattered neutron and tho inverse of the delay time between the second 
detector pulse and tho first is a measure of tho velocity of the scattered neutrons. Tho 
distance between the two crystals is kept fixed and by counting at fixed delay times 
between the jjulsos, neutrons of different energies are detected. Four delay channels 
are used to obtain four points in the neutron velocity spectrum which are .shifted by 
varying the delay in any channel to any dosirerl value. An eight millicurio R(jD Bo 
source of neutrons wore used to check the circuitry and obtain tho noutron velocity 
distribution for this source upto 30 Kov. Using this apparatus total cross-section 
at were measured for Sodium, Manganese, Bismuth and Vanadium. The values of 
ffT for Sodium and Manganese in the region of 1—10 Kev. agree with tho previously 
observed valuo-s in the .standard literature. The value.s of ar for Bismuth and 
Vanadium have recently been reported in the literature in this region of energy. 
Vanadium shows a re.sonance level at 3 Kev. and Bismuth at 4 Kev. 

Tho heights and widths of those resonance levels have been measured. The 
advantages of the delayed coincidence type neutron spectrometer is discussed and it 
is shown thot it is feasible to use this type of spectrometer upto 100 Kov. noutron 
energies and obtain resolutions upto 2% at 50 Kev. 

15. G. B. G. Taylor (Bombay) : BF^ Neutron Counters 

Some of the problems which arise in purifying boron trifluoride for use in neutron 
counters ore discussed, and some practical suggestions given. 

16 . E. Kondaiah (Bombay): Slow Neutron Detection 

Methods of detecting slow neutrons using activation methods and the precautions 
to be taken in estimating the neutron intensities will be discussed. Methods of detect¬ 
ing very low intensities of neutrons will also be discussed. 
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THE PROSPECTS OF MANUFACTURING SYNTHETIC 
LIQUID FUELS IN INDIA 

Section of Chemistry 

Chairman : DR. S. HtJSAiN Zahker (Ilyderabad-Dn.) 

li, 

]. Dr. a.' DAHIRI (Jealgora) opened the discussion and dealt with the general 
aspects. 

2. Dr. J W. WHITAKBR (Jealgora) : Types of Coal available. 

Two main processes are envisaged—(1) direct gasification with h'ischer Tropsch 
synthesis, and (2) low temperature carbonisation with hydrogenation of the tar and 
perhaps gasification of (some of) the soft coke produced again with Fischer 
Tropsch synthesis. In the paper a review is given of the main types of coal 
available for such processes in India, including lignites. Attention however is 
drawn chiefly to the bituminous coals available in Bengal : distinction is made 
between the high moisture coals of the Ranigunj field (including such seams 
as Samla, Jambad-Bowla and the Kajora) on the one hand and, on the other, 
the relatively lower moisture coals of the central part of the Ranigunj field 
including Disergarh, Poniati and Sanctoria seams. 

In Indian coals, fortunately sulphur is low in amount and presents few 
problems. On the other hand, the disposal of large quantities of the slack coal 
from such seams as Samla and Kajora may present serious difficulties unless local 
power stations or industries can consume such fuel, e.g. as pulverised coal. 

The slack coal from Poniati, Disergarh, and Sanctoria scams will not present 
the same difficulties. The moderately caking nature of these coals will also result 
in a greater yield of coke suitable for domestic fuel, whereas the high moisture 
coals are likely to give excessive quantities of coke breeze and small coke below T, 
difficult to market. 

The economics of utilisation of these two main types of coal is also considered. 
I'robably, the high moisture coals may be produced at Jfrd of the price of the low 
moisture coals, and the high moisture coals of West Bengal will be nearer to the 
I>roposed site of the plant at Durgapur. On the other hand, if low temperature 
carbonisation of the coal is to be the main part of the project—with hydrogenation 
of the tar to synthetic fuels—the low moisture coals will give higher and better 
yields of products in every way. The problem is thus to balance the price of the 
raw coals against the value of the product,s likely to be obtained (a) when gasi¬ 
fication and P'ischer Tropsch process are adopted and (b) when carbonis.ation and 
hydrogenation are adopted. 

3. Dr. S. HUSAIN ZAHEER (Hyderabad-Deccan) : Review of Modern Methods 

of Synthesis Gas Production. 

Ever since the synthesis by Fischer and Tropsch of hydrocarbons from carbon 
monoxide and hydrogen, about three decades ago, the production of liquid fuels 
from coal has made considerable advances. The most important criterion for 
prorluction of liquid fuels at a low cost, competitive with natural petroleum pro¬ 
ducts is the cost of production of pure synthesis gas—a mixture of carbon monoxide 
and hydrogen—in required proportions. The production of synthesis gas therefore 
assumes great importance in the manufacture of synthetic liquid fuels and like¬ 
wise in the manufacture of ammonia and synthetic methanol. 

Several processes have been in use for many years for the production of ‘water 
gas’ which is mostly a mixture of carbon monoxide and hydrogen. Important 
developments have however taken place during the second world war in the pro- 

15 . ; 
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duction of synthesis gas, based on the .types of raw materials and the type of 
, plant to be employed and the quality of product to be obtained. Each process 
has its special features and the choice of any depends on the local conditions. 

Some of the more important and competitive processes in commercial use at 
present are discussed. Processes based on coke and coal as raw materials are 
compared. The Winkler, Power Gas Corporation, Koppers-Totzek, Lurgi Pressure 
Gasificatiou, Gaz Integrale and Pintch-Hillebrand processes now in Jarge scale 
use are critically discussed. Other modern developments are also briefly con¬ 
sidered. The suitability of these processes to Indian raw materials anti conditions 
is also discussed. 

4. Shri a. B. GUPTA' (Calcutta) [In Absentia) : The problem of mining and handling 
of coals. 

1. Production of Synthetic liquid fuel has been engaging the attention of 
Scientists, Mining Engineers and the Government of India for the past few years. 
This matter came to head just after the last world war. I’roposals were considered 
and preliminary action initiated for implementing the project. Its production from 
coal and lignite has lately been under active consideration. 

2. The report on the preliminary survey of available coal reserves carried 
out in 1949 by Shri A. B. Dutt of Geological Survey of India throws sonic light 
on the quality and possible coal reserves in Bengal and Bihar. The details, how¬ 
ever, are not sufficient for launching a project for mining corporations for supply¬ 
ing coal to Synthetic Petroleum Plant. A workable Unit with approximately 
annual production of 3,00,000 tons of liquid fuel would require 2 5 million tons 
of high volatile high ash coal with reasonable moisture percentage. This is avail¬ 
able in abundance in these areas. 

3. Before launching a mining project, it is essential to survey, prospect and 
undertake closed drilling to ascertain the thickness and nature of coal scams, 
thickness and nature of superincumbent .strata and determine probable coal 
reserves. 

4. As 8 tons coal will produce only one ton of liquid fuel, economic .success 
of a plant will largely depend on cost of coal, a matter of utmost inqiortauce. 

5. The plant authorities should control transport of coal from (he mines to 
ensure regular and steady arrivals at the plant site, by any of the following 
methods : 

(i) Conveyors. 

(ii; Aerial Ropeway. 

(iii) Bottom-open-wagons or Hopper wagons. 

(iv) Hydraulic Transportation direct from the mines to the bunker in the 

Synthetic plant. 

6. It is difficult at this stage to forecast with any reasonable degree of 
accuracy the capital requirements of such a project in the absence of Geological 
and other necessary data. But some indications may be obtained from the infor¬ 
mation available out of the enquiries that have been made recently. This estimate, 
naturally therefore, cannot be accurate but will merely serve as a guide. The 
capital cost, inclusive of acquiring lands, buildings, Power-House and otlier civil 
works is estimated to be approximately Rupees 4 to 5 crores. The approximate 
cost of production in an open cut mine with an annual output of 2-5 million tons 
would be a little over Rs. 9/- per ton. 

5. Dk. A EAHIRI (Jealgora) ; A survey of alternative processes for the produc¬ 
tion of synthetic liquid fuels. 

This paper represents a survey of the alternative processes for the production 
of Synthetic fuels e.g. motor spirit, ayiation spirit, diesel oil, fwel oil, alcohols, 
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etc. The recent development on Fischer-Tropsch Synthesi.s and the coal and tar 
hydrogenation has been dealt with. The importance of Diesel Oil in the domain of 
national transport system has been emphasised and its production by the Fischer- 
Tropsch synthesis and by the hydrogenation of coal and low temperature 
carbonisation tar has been discussed. 

6. Dk.-W.' F. WEINGAERTNER (Bangalore) : Latest Technical Development 
and Experiences on the Fischer-Tropsch Synthesis and Progress in Catalyst 
Performances. 

Three principal methods to carry out Fischer-Tropsch Synthesis in a large 
scale are now in use (a) Improved fixed bed synthesis, (b) Fluidised bed synthesis 
and (c) I/iquid phase slurry catalyst synthesis. 

Improvements in fixed bed catalyst synthesis have been towards intensified 
utilization of catalysts which resulted in increasing space time yield by increasing 
the catalyst height in comparison to area with simultaneous increase of linear 
gas velocity and use of gas recycle thereby decreasing the gas concentration and 
achieving better heat transfer from the catalyst to the heat exchanger. 

Application of the fluidised solids technique for synthesis has shown advan¬ 
tages by the use of cheap iron catalysts and by high efficiencies of catalyst units 
for production of preferably light hydrocarbons with high olefine and isomer 
contents. Its ultimate technical large scale apj)lic.ation with regard to the preven¬ 
tion of corrosion and erosion is still to be proved and is just now undergoing 
trial. 

Running of slurry phase synthesis has proved to be very successful with regard 
to heat transfer and selective production of desired products as well as to the 
possibility of using low carbon monoxide contents of the synthesis gas. Construc¬ 
tion and de.sign of reactor.s as well as management of the plant and exchange of 
•spent catalysts has proved to be rather simple and successful. However, large 
scale experiences have not yet become available, and the present experiences are 
based on pilot plant .scale investigations. 

The common trend in the latest development of Fischer Tropsch Ssmthesis is 
.signified by the overall introduction of iron catalysts and complete abandoning of 
cobalt catalyst, used earlier. Iron catalysts .show higher flexibility with regard 
to the composition of product,s. These have higher olefine and higher isomer 
contents and appreciable contents of oxygen containing compounds. There is a 
wider range of flexibility with regard to average molecular weight of the product. 
Iron catalysts require higher temperatures of 240° to 300°C or more as compared 
with cobalt catalysts. They need .synthesis gas which Is richer in carbon monoxide 
content so that in general normal water gas can be directly applied, without 
further conversion to higher hydrogen contents. Even blast furnace gase.s can be 
used. However, iron catalysts are more sensible to carbon deposition due to .super¬ 
heating. 

The technical reactor units used now in synthesis plants produce upto 100 
tons of liquid products per day, each unit having its own product recovery plant. 

As synthesis gas production is the highest cost consuming part within the syn- , 
thesis process the catalyst itself must achieve highest po.ssibIe specific yield per 
unit of gas. Therefore, modern synthesis plants use different combinations of 
stage systenm and recycle systems including methane conversion and carbon- 
dioxide removal in between. 

Also gas refining which earlier consisted in .two or three different steps and 
processes, has now been improved and simplified, for instance, by the introduction 
of the rectisol process, which removes inorganic as well as organic sulphur and 
other impurities as aromatic and olefinic compounds simultaneously. Improve¬ 
ments in catalyst performance have been made m avoiding high methane forma- 
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tion by adjusting the usage ratio of the catalyst to the synthesis gas ratio of vice- 
versa, and the use of cheap catalysts. Improvements in quality of the products 
have been achieved by the introduction of a simple isomerisation process for 
petrol production, thus increasing octane numbers from about 45 to 76. High 
olefine contents make the products specially suitable as raw materi^ils for the 
production of organic chemicals, as lubricants, fatty alcohols etc. If de.sired, hard- 
waxes can be produced with melting points higher than 100°C. 

It has been found that iron catalysts are able to activate the shift reaction 
simultaneously with the synthesis reaction. Due to this activity, synthesis can 
also be carried oat, starting from carbon-monoxide rich gases mixed with water 
vapours. 

Recent investigations in the fundamental reactions have indicated the overall 
importance of the hydrogenation activity of the catalysts in the formation, distri¬ 
bution and nature of the products in so far as the hydrogen used for hydrogena¬ 
tion has a primary influence of the contents of the primary olefines and paraffins. 
The absolute value of the hydrogenation hydrogen fixes .the average molecular 
weight of the products as well as their average olefine contents. It also rules the 
absolute height of the methane formation. Catalysts with high hydrogen activa¬ 
tion produce preferably low molecular hydrocarbon with low olefin-contents and 
simultaneously relative high methane formation. At still higher methane forma¬ 
tion, however, preferably light olefines are being formed. Catalysis with low 
hydrogenation hydrogen activity produce preferably high molecular hydrocarbons 
with higher average olefine contents, but negligible olefine contents on the extreme 
molecular side. Catalyst performance can be directed in such a way that methane 
as the only paraffin is formed, and olefines and oxygenated compounds only, make 
them up the bulk of the products. 

Distributions of hydrocarbons, produced in synthesis, by iron catalysts have 
been measured, and a common statistical law of distribution has been found. With 
the help of these findings, it is now possible to predict .the complete composition 
of all the products according to C-balance from simple gas-analytical data. 

7. Dr. S. M. das GUPTA (Delhi) (In Absentia) : Some economic aspects of CO-J-l^ 
converter for the production of synthetic liquid fuel by Fischer-Tropsch 
reaction. 

In this short note, some economic aspects of the various types of converters 
for the production of synthetic liquid fuel by Fischer-Tropsch reaction are reviewed. 
This is of particular interest in India in view of the proposed synthetic liquid 
fuel plant. Apart from the techniques for the production of CO, H,, catalyst, and 
other chemicals in large quantities, due consideration should be given to the type 
of converter which can be most advantageously used in India for satisfactory pro¬ 
duction of synthetic liquid fuel with a greater profit. 

Successful operation of the Fischer-Tropsch reaction to produce hydrocarbons 
from carbon monoxide and hydrogen depends on the extremely close control of 
temperature. The poor conditions for the removal of heat through the walls of 
the vessel in the usual fixed bed reactor, led to the dictum of Franz Fischer that 
no point in a reaction of this type should the catalyst be more than 6-7 mm. from 
a cooling surface. In German practice, two different types of fixed bed reactors 
had been evolved under the 5-7 mm. restriction, one for normal pressure operation 
(1 atmosphere) and the other for medium pressure process (7-10 atmos.). The 
complexity of the equipment required for the German process is such that the 
investment is of the order of $7,500~8,000 per barrel (42 gals.) of hydrocarbon 
produced per day. In American practice, a fluidized catalyst is used and the 
design requires less than one per cent of the heat exchange surface required by 
the German design. In the latest American process, an internally cooled unit is 




meat is of the order of 13,000-3,500 per barrel (42 gala.) ot" 

It has been estimated that an internally cooled unit should cost about the samu 
as the fluid catalyst unit per barrel of hydrocarbon product per day. 


NITROGENOUS FERTILIZERS—THEIR PRODUCTION 
AND APPLICATION 

Chairman : Dr. S'. Husain Zahebr (Hyderabad-Dn.) 

1. Dr. S. tIUSAIN ZAHKER (Hyderabad-Dn.) made introductory remarks and 

dealt with the general aspects. 

2. DR. M. O. KRISHNA and Dr. Y. VENKATESIIAM (Hyderabad-Dn.) : 

Production and Handling of Ammonium Nitrate. 

A preliminary description of the reactions and various steps involved in the 
manufacture of ammonium nitrate starting with ammonia is given. 

Different commercial processes used in Europe and America, for the manu¬ 
facture of ammonium nitrate, e.g., Graining, Crystallizing, Prilling and Stengel 
processes are described and their relative merits and demerits with respect to 
economy, ease and safety in operation, types of finished products obtained, 
material of construction etc., are discussed. 

Economic aspects of manufacture of ammonium-nitrate are considered and 
predesign cost estimates for production of ammonium nitrate are indicated. 

The need for diluting and coating ammonium nitrate to render it safe and 
easy to handle is discussed and various materials used as diluting and coating 
agents are listed. The suitability of using silt as a diluting agent and silt and 
bone powder as coating agents is mentioned. Proper conditions for storage and 
approved methods for the same are described. 

Safety precautions to be taken in handling and storage of ammonium nitrate 
to minimize explosion hazards are dealt with in the light of the past experiences 
of ammonium nitrate explosions that took place in Europe and America. 

3. Dr. Y. VENKATESHAM (Hyderabad-Dn.) : Production and Handling of Urea. 

Basic Chemistry and the various steps involved in the commercial production 
of urea, starting from ammonia and carbon dioxide are given and the significance 
of ‘once through’ and ‘recycle’ processes is explained. 

Once-through process and various recycle processes of commercial importance 
for manufacturing urea, in use in Europe and America, e.g. Dupont, Montacatini, 
Invents, Pechiney, Chemico processes, are described. Comparative study of all the 
above processes is made with respect to the methods used to recover and recycle 
unreacted ammonia, the operating conditions, the economy and ease of operation 
etc. Process requirements for the production of urea by complete recycle Chemico 
process are given. 

Choice between the ‘once through’ and ‘recycle’ processes and the criteria 
governing the same are discussed. Choice of suitable sites in India for the manu¬ 
facture of urea is also discussed. 

The general economic aspects of manufacture of urea by ‘once-through’ and 
'recycle* processes are considered and predesiga cost estimates for production of 
nrea by ‘once-through* process are indicated. 
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The need to coat urea with coaling agents Jo minimize its moisture absorp¬ 
tion and to render it easy to handle and store is explained. 

4. Dr. K. SESHADK.I and Dr. J. GUPTA (Poona) {In Absentia) ; Mixed Nitrogen- 

Potash {N-K) Fertilizer from Sea-bitter, and Atnmonium Phosff}iate {N-P) 
from Tii-sodium Phosphate. 

In tlie National Chemical Laboratory, Poona, investigation has been,carried out 
in the last three years on fixation of ammonia with three indigenous raw materials 
other than gypsum and sulphuric acid. They are (1) sea-bittern of 30° and 35°Be. 
from marine salt works (2) cpsom salt, a byproduct of the salt industry, and 
(3) trisodium phosphate, a byproduct of Indian Rare Earth Factory at Alwaye. 

The process, first developed for fixation of ammonia with sca-bittern, consists 
in precipitating the magnesium salts of the bittern as basic magnesium carbonate 
by simultaneous treatment with ammonia and carbon dioxide gases. This results 
in the formation of an equivalent amount of ammonium salts in solution which 
on evaporation yields nitrogenous fertilisers. The product obtained has nitrogen 
content of 22% and potash 4%. Light basic magnesium carbonate and light mag¬ 
nesia are obtained as byproducts. One gallon of 34'5°Be .sea-bittern yields 7 lbs. 
of a mixed fertilizer conlaining nearly equal amounts of ammonium sulphate and 
chloride. This provides a useful method for the maiuifacturc of an ammonium 
sulphate-chloridc-pota.sh mixed fertili.ser from a readily available material without 
the use of sulphuric acid. 

The process developed for sea-bittern was then applied to a saturated solution 
of epsom .salt with added 8% w/v potassium chloride. 90-93% of the magnesium 
is precipitated out as carbonate and the mother liquor or evaporation yields a 
nitrogen-potash fertili.ser, (N 17%, KjO 5%, MgO 0-8%). 

The third raw material used for fixation of ammonia is trisodium phosphate. 
Unlike sulphate of ammonia, here the fixing radical for ammonia is the phosphate, 
which is itself an important plant nutrient. Our process, different from conven¬ 
tional ones, prepares the product directly from an easily available Indian 
phosphatic material. 

A saturated solution of tri-sodium phosphate is reacted with .solid ammonium 
bicarbonate in a stoichiometric quantity to form a stable reciprocal salt pair system 
NajPO^-f SNILHCOj^ (NIDjPOi-bSNaHCO,, By saturating this solution with ammo¬ 
nia gas, the tri-ammonium phosphate is precipitated out as the white crystalline 
compound It is separated fay filtration and the mother liquor 

is worked out to recover ammonia and byproduct sodium carbonate. The tri- 
ammonium phosphate being an unstable alkaline compound, it is thermally decom¬ 
posed at 60° to give a stable product. Alternatively, the labile ammonia of tri- 
ammonium phosphate was fixed as sulphate or nitrate by acid or acid salt 
(KHSO4) treatment. By such treatment, a number of water-soluble binary and 
ternary mixtures, varying in the ratio of nitrogen to phosphate and reacting 
from basic to acidic, are obtained. 

The following are the typical grades prepared: 12-36-0, 13-46-0, 14-35-0, 

20-30-0, 20-20-0, 10-20-20. 

5. Dr. PAUL tag (Poona) (In Absentia) : Facts about Nitrogcneous Fertilisers. 

Every year millions of tons of Mineral Fertilizers are to be manufactured and 
distributed throughout the world for which huge industries are developed. From 
the mineral Fertilizers we expect an exact percentage of Nitrogen, Phosphate or 
Potash and a special structure along with good physical conditions. 

In India it is of utmost importance to have good storage qualities as most 
of the Salts are more or less hygroscopic and by various methods they must’ be 
protected against the moisture. 
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Granules (diameter 1 to 4 millimetre) have been proved superior to dust. ,* 

To prevent caking of Fertilizers blast furnace slag and Siliceous Farth have 
been proved useful. 

“Water Capacity” is .the quantity of water the Mineral Fertilizer can absorb 
without being useless. With Calcium Nitrate it is 23% and by ASN it is 9%, But 
the effect this can be arrived at by Calcium Nitrate in about 4 days and by 
ASN in aSj.t)ut 23 days under the s.in.e conditions. 

The development of very slow flowing Nitrogen Fertilizers is still in progress. 

In F,urope Nitrogenation has not been so popular so far. The Chemical 
Compounds of N P K Fertilizers are becoming more and more popular in the 
USA as well as Europe for economical reasons. 

Fertilizers with Trade Elements are also of some importance. 

6. Dr. B. CHATTERJBIK (Sibpur) (In Absentia) ; Ammonium Chlotidc as a 

Fertilizer. 

The nitrogenous fertilizer commonly used in India is ammonium sulphate. 
The amount of this fertilizer at present manufactured in India is however too 
inadequate to meet her total requirement. Further, there is the question of avail¬ 
ability of sulphur in adequate amounts. Question has therefore lieen raised as 
to whether ammonium chloride containing 26 per cent nitrogen could be used 
as a substitute because requisite supply of chlorine may come from electrolytic 
alkali plants where the disposal of chlorine is a problem. 

The results of elaborate experiments carried out in the U.S.A. and other 
countries on the use of ammonium chloride as a fertilizer indicate that apart from 
the fact that t;he chlorine content of this fertilizer may prove detrimental to certain 
crops, particularly tobacco, and certain other starch-forming crops, ammonium 
chloride conqiares favourably with ammonium sulphate. 

Very few experiments on the use of ammonium chloride as a fertilizer appear 
to have been conducted in India but even then the available data indicate .that 
this fertilizer increased the yield of wheat under both unirrigated and irrigated 
conditions. It is therefore desirable to carry out .systematic experiments to obtain 
detailed information regarding the effect of continued application of this fertilizer 
on (i) crop yield, (ii) .soil reaction, (lii) calcium depletion in soil, (iv) accumula¬ 
tion of chloride and the resulting toxic effects on crops, and (v) variations in the 
physical properties of soils, without discarding the use of ammonium chloride as 
a fertilizer because of the apprehended chlorine toxicity and calcium depletion in 
soils 

7. Shki K. Z. FATID (Bangalore) (In Absentia) ; Manufacture of Urea. 

Urea being the richest .source of avail.nblc nitrogen, is u.sed in fertilizers. It is 
also used in plastics and other industries. The.se applications led to the steady 
expansion of the manufacture of urea. At pre.sent about 2,000 tons of the com¬ 
pound are produced in the world every day. Urea is manufactured by the inter¬ 
action of carbon dio.xide and ammonia under high pressure and high temperature. 

The development since 1925 in the technique df industrial process for 
the manufacture of urea, has been reviewed in the present paper. Six different 
processes have been employed in different countries. The important aspects of 
the processes like Montecetini, Pechiney, luventa and New chemico are discussed. 
Problems of recovery of unreacted gases and corrosion are also discussed. 

Finally, the high pressure manufacture of urea is considered from India's point 
of view. The necessity, possibility and planning of urea production in India are 
analysed an4 discussed. 
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8. Dr. G. V. CHADAM (Bhubaneswar) : Application of nitrogenous fertilisers in 

Orissa. 

During the last quarter century a number of trials on tlie doses of Nitrogen, 
tune of application, and method of application have been investigated all over the 
countrj’. The trials were conducted upto an upper limit of 120 lbs Nftrogen per 
acre. In almost all .the Agricultural Research Stations, they have strucli an upper 
limit of 20 to 40 lbs N. beyond which the re.spouse is not commercial. ' 

In a series of experiments conducted in Orissa with a number of (fbmbinations 
over a number of years 30 lbs N. was found to be the optimum. Even with this 
upper limit the response is limited to near about 10 lb of grain for every lb of 
N. under optimum conditions. Thus on the whole there is an increase of 300 lbs 
grain per acre. One significant fact is that the Straw/Grain ratio increased. This 
has not brought much response from the ordinary rice cultivators in the applica¬ 
tion of Nitrogenous fertilizers to Rice. This sets a serious limitation .to the 
utilization of Nitrogenous fertilizers. 

In the recent work in Japan studying the response to heavy manuring it was 
found that the Tndica types showed poor response to heavy manuring compared 
to the Japonica types. Added to (he inherent incompatibility, the breeding of 
the improved types was done strictly under unmanurcd conditions taking the 
resources and the temperament of the ordinary cultivator into account. These 
improved types of indica proved very useful till recent times when the fertilizer 
industry had not developed. As studied by Bava & others, the varieties which are 
not responsive to heavy manuring : 

1. Had a low ratio of Nitrogen content to the dry matter in plant during 

tillering. 

2. In the parts above the ground they had a wide area of Nitrogen content 

per individual. 

3. They had a .short period during Avhich the leaves maintained their assi¬ 

milative power after earing and were liable to lodge. 

4. Absorbed more Nitrogen at the early stages of growth hut absorbed less 

Nitrogen at the later stages as compared with the Japanese variety : 

5. Showed a higher increase in the percentage content of soluble Nitrogen 

with a high ratio of soluble Nitrogen to protein Nitrogen. 

On the basis of the above findings Baba explains that indica varieties when 
grown under heavily manured conditions, the balance between the absortive acti¬ 
vity, and the nitrogen assimilation is very much disturbed with an increase in 
the soluble nitrogen. Consequently there is .an increase in leaf area and dry 
matter of the top at the early stages of growth. This unbalanced relation between 
the two forms of nitrogen checks further absorption leading to malnutrition of 
the plant at later stages of growth. Consequently the yield of grain is low in 
contrast to that of straw. 

With the new outlook of the fertilizer industry the selection and breeding of 
indica types will be new lines resorting more towards panicle-number types with 
short stalks re.sponsive to heavy manurin.g, than to the iianicle-weight-typcs suit¬ 
able to light manuring. The hybridization and breeding of Japonica X Tndica 
hybrids under the auspices of E.A.O. in the Central Rice Re.search Institute is a 
land mark in fnrtherancfc of the utilization of Nitrogenous fertilizers for the 
Rice crop. 

9. Dr. S. D. NAJIIAWAN (Dudhiana) : Application of Nitrogenous Fertiliser in 

the Punjab. 

Nitrogen, phosphorus and potash are the three major essential nutrients 
which are required by tlie plant in large amounts. Out of these the soils of the 
Punjab respond to nitrogen the most and the application of nitrogenous fertilizera 
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considerably increases the yield of all crops. In field experiments it has been seen 
that an application of 60 lb of N as ainmoniuin sulphate increased the yield of 
maize by 7-3 inaunds, rice 8-2 maunds and cotton 3-5 inauud.s. An application of 
25-40 lbs of N resulted in an increase of 4-7 maunds in the yield of wheat grains. 
100 lbs nitrogen when applied as ammonium sulphate to sugarcane enhanced the 
yield of gur by 26 maunds and that of chillies by 8 maunds. 

In a Ctunparison of the relative efficiency of the different nitrogenous ferti¬ 
lizers such as Ammonium Sulphate, Urea, Aiumonium Nitrate and Ammonium 
Sulphate-Nitrate, Ammonium vSulpliate proved slightly belter than the rest and 
urea produced one to two maunds of wheat less than ammonium sulphate. 

Ammonia liquor also in field experiments gave a significant increase of 5-6 
maunds per acre over the control, though it was inferior to ammonium sulphate. 
In the pot experiments however it gave as good yields as the other nitrogenous 
fertilizers. 

The inorganic nitrogenous fertilizers were also found to be superior to the 
organic manures .and they have shown some residual beneficial effect, p.irlicularh' 
the ammonium sulphate. The continued application of amnioniuin sulphate for ID 
years has not shown any deleterious effect on soils or yields of the wheat crops. 
The plots receiving continuous apiilicatioii of 40 Ihs N in aiiimoniuni sulphate 
have out-yielded the others receiving farm yard uiamire. 

The experiments so far conducted on the method and time of application of 
nitrogenous fertilizers have .shown lieyond doubt, that the different fertilizers have 
got different liiiic of ai>plicatioii. Ammonium Sulphate when applied before sowing 
and unmionium nitrate after sowing of a crop gave the best results. However, 
this field remains mostly unexplored particularly in the case of Urea, Ammonia 
liquor-like new ierlilizeis. 

'I'lie amount of amnioniuin sulph.ate required annually in the Punjab State 
when il is proposed to a])ply 26 lbs of Nitrogen to an acre field will be 8,30,000 
tons. It means that tw'o factories with the same cajiacity as the Siudri Factory 
are required for the Punjab State alone. However, tlie production of amraoninm 
.sulphate in such a huge quantity is not possible. Therefiire, some other nitro¬ 
genous fertilizer will have to be manufactured. Urea seems to be a very suitable 
fertilizer as it can be manufactured along with ceiueiit. Uime stone is present 
in adequate quantity in the Punjab and therefore can lie used for the manu¬ 
facture of both cement and urea. 

10. SUri S. K. JIUKERJI (Calcutta) {In Abu-ntia) : Feriiliit’rs in incirasin^ pro¬ 
duction of Aman paddy in West Bengal. 

Increase in production of Aman-pady was tested by statistically designed 
experiments in the (state Farms of West Bengal for a number of seasons. The 
re.spon.ses due to Nitrogenous and Phosphatic fertilisers in increasing the yield 
of Aman-paddy was not similar in atl the places. In Ganga I/Ow-Uands, optimum 
dose of Nitrogen lay between 20-40 lbs. per acre, w'hich could increase the yield 
on an average by 4 mds/acre. Phosphate did not produce any significant increase. 
Ill Laleritic Colluvials, large increase.s, resulted, by the application of Nitrogen 
and still larger when Nitrogen and Phosphate were in combination. In Terraced 
Red Soils over Felsaptliic subsoil, increases in yield, due to nitrogenous fertilizer 
w-as as high as 11 mds/acre, which could be increased further by the addition of 
1‘hosphale. Over Uaterite soils, increase in yield of 8 mds/acre of paddy grain 
could be obtained with nitrogenous fertilisers. Superphosphate could increase the 
yield further by 2-3 mds/acre. In Damodar-Flat-Land series, nitrogenous ferti¬ 
lisers could increase the yield of paddy by 6 mds./acre and adding Superphosphate 
increased this yield by another 3 mds/acre. In Ganga Riverine Series Nitrogen 
increased the yield by 2-36 mds/acre, phosphate could not increase in low doses. 

16 
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In Tista Riverine Series, the increase of 368 mds. of Atnan-paddy could 
be obtained with 45 lbs, of Nitrogen/acre, Phosphate did not increase yield. 

11, Pr. 6. VEDARAMAN (Sindri) : Manufacture of Ammonium Sulp\hate at 
Siudri. 

In this paper an outline of the manufacturing process at Sindri together with 
some of the major technical problems which we faced and the wgy ^'e tackled 
them have been given. 

We use about 500 tons of coke per day in our semi-water gas plant which is 
being made by employing the “stamping process” in narrow ovens. This process, 
introduced for the first time in 'India enables weakly or semi-caking coals to be 
used so that we can conserve our reserves of good coking coal. 

The coke produced must be reactive and also have high ash fusion charac¬ 
teristics so that gas make is good and cliukering does not happen in the gas 
generators. The proper bled of coal to be used for making the coke has been 
arrived at after elaborate investigations and further investigations are in progress. 

Plflicient removal of hydrogen sulphide from the gas has been achieved by 
suitable modifications in the oxide box packing and arranging for reversal of 
gas flows. 

The carbon-monoxide conversion catalyst which was being purcha.sed from 
abroad is now jn'otluced at site in a catalyst plant designed and erected by the 
technological staff at Sindri. 

Severe corrosion has been observed in the mild steel water scrubbing towers, 
water pumps and pipe lines, probably due to the presence of hydrogen sulphide 
in the gas. 

Additional condensers have been provided in the refrigeration section since 
these were found to limit the capacity of the system. 

All the equipments handling strong ammonium suliihate liquor are construitcd 
of stainless tteel. Evai^orated Inxlies and the connecting Tl-bcnds are of tilauiuni- 
stabilized 18-8 stainless steel, while Ihe circulating pumps and heater lubes are 
of Molybdenum based steel. Severe cracking and pilling have occurred in the 
evaporator bodies and tanks handling hot concentrated sulphate liquor while the 
Molybdenum based parts are free from corrosion. Elaborate investigations have 
been carried out to find out suitable corrosion inhibitors. 

The deposition of insoluble double salts of calcium and ammonium sulphate 
in the evaporators and heater lubes is arrested by arranging a purge of the 
evaporator liquor to the reaction vessels, the double salt getting automatically 
filtered in the chalk filters. 

12. Dr. N. N. GODBODE (Jaipur) ; 

Cost of current alone per ton of heavy water at Nangal is Rs. ten lakhs, 
taking the cost of current at 2-6 pies per unit. The dilution of ammonium nitrate 
is a question not yet solved. Punjab clays are not yet found to be suitable. The 
manufacture of ammonium nitrate and its use is yet very uncertain, for soils in 
the. western parts of India. The use and mixture of limestone with ammonium 
nitrate is not recommended for the areas of Punjab, Rajasthan, etc. 

13. DR. D. PATNAIK (Cuttack) : 

The study of the decomposition of the nitrates including NHtNOj shows clearly 
that the process of decomposition is a chain machine. Under certain condition 
the decomposition of NH,NOj in the solution can be slowed down by terminating 
the chain with suitable materials. The explosions which occur are not thermal in 
Character unless the exotbermicity leads to multiplying the chain centres what- 
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ever they be leading to explosion. The experiments are under progress and in 
due course, the results will be published, 

14, Shri M, N. SADAPHAI/ (New Delhi) also participated in the discussion. 


POSSIBILITIES OF DEVELOPMENT OF FINE CHEMICAL 

INDUSTRY IN INDIA 

Chairman : Dr. S. Husain Zahker (Hyderabad-Dn.). 

1. Dr. S. HUSAIN ZAHHKR (Hyderabad-Dn.) : Introductory Remarks. 

TIu; mipurtancc- of the subject and tlie urgtuicy of the pvobleni vis-a-vh the 
national econoni 3 ’ are strc.ssed at tlie beginning. Although an e.^act definition of 
a fine chemical is difficult and is wanting, it is generally agreed that chemicals 
produced in small quantities, of great purity and of high price, are considered as 
fine chemicals. But a fine chemical, when produced in bulk quantities, may be 
transferred to the heavy chemical category. 

The Government of India appointed a Panel of Hxperts to report on Pine 
Chemicals, etc., in 1945. This I’anel submitted its Report in 1947. Since then, 
some of the sugge.stions contained in that Report e.g., the production of DDT, 
Penicillin, dyes, pharmaceuticals, etc., have been implemented. The Planning 
Commission has also been fixing overall targets for production of fine chemicals. 
However, piogrcss in this field has not been very satisfactory due, among other 
reasons, to the fact that a planned production of the heavy chemicals required for 
this industry has not been achieved, in spite of the availability of most of the raw 
materials require<l. 

'i'hc types of raw materials needed for the fine chemical industry, their avail¬ 
ability and relative importance ore next dealt with. Two of them, namely, coal 
tar and petroleum products have been taken as examples and discussed in detail 
with figures of production, possible lines of their utilisation etc. The need for 
stopping the wastage of the gases obtained in the refineries, and the importance of 
their proper utilisation are emphasised. 

The Chemical engineering aspects of fine chemical manufacture, including 
materials of constinction, design of plant, its fabrication, are also touched upon. 
The necessity of obtaining accurate market data for assessing correctly the develop¬ 
ment of the industry and its future planning has been indicated. 


2. Dr. B. MUKIiRJI (Lucknow) (In Absentia) : Possibilities for the Development 
of Fine Chemical Industries (Pharmaceuticals and Drugs) in India. 

Generally speaking, industrial development means application o( new know¬ 
ledge either to produce new products whose demands can be foreseen, created or 
already exist or to improve the existing articles in terms of purity, variety or 
reduction in prices. 

The industries on pharmaceuticals and drugs involve the manufacture of various 
medicinal preparations which are used by the medical profession in a ready-made 
form. 

India has made some progress in the development of pharmaceutical and drug 
industry but has not reached npto the mark since, "research”, one of the essential 
aspects of industry, has not been properly looked after. Industrial progress depends 
on the proper co-ordination of the work of a number of units, vis., research. 
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development, plant design and construction, quantity production and sales and 
consumer service and the weakness of anyone weakens the entire structure. 

Several possibilities for the development of pharmaceutical industries have been 
discussed. These are : 

Manufacture of adrenaline and extractum pituitary licjuidiiiu from the glands, 
suprarenal and pituitary obtained from slaughter houses. j 

IMauufaclmc of insulin from pancreas and hormones from thyroid, ^varies and 
testis. As the country is short of raw materials, frozen stuff may be imjJorted from 
abroad. 

rreparation of lecithin and choleste'rol from brain materials and improvements 
of slaughter houses for the proper preservation of animal organs have been 
suggested. 

Possibilities for the manufacture of several vegetable group of drugs like, 
emetine from Ipecac, glycosides from Digitalis, etc. have been pointed out and 
particular .stress has been given on the production of reserpine from Rauwolfia 
ictpcvlma and Ratncolfia cancsccin, in view of the huge assessment of Raiiu’olfia 
industry in United vStates (50 million dollars for 1954). 

Scope of production of acetic acid from alcohol for the use in acetate rayon 
manufacture, textile and pharmaceutical industries, etc., oxalic acid from saw dust 
and .'Irynn bark wood chip etc. have been cited. 

Possibilities for the disposal of chlorine hyc-ptoduct of caustic soda industry 
in the manufacture of in.'ccticides like D.D.T. and B.H.C. and bleaching powder 
have been shown. 

Necessity for the production of hydrogen peroxide, activated carbon and earths 
and gljxerine from soap industry has been pointed out. 

3. Dk. R. N. CHAKRAV^ARTI (Calcutta) : Drugs and Drug Inlr.rmcdiatcs from 
Plants. 

While considering the question of production of line chemicals in India, the 
problem of preparation of drugs from plants naturally comes to the fore-front as 
this concerns proper utilisation of our already existing natural resources. Moreover 
such an industry is more or less indeiiendent of the growth of coal tar chemical 
industry. Amongst the items which should receive proper attention in this direc¬ 
tion, particular mention may be made of the following :— 

(a) Rmctine from roots of Ccphaelis ipecacuanha, (fe) Colchicin from Colchicum 
hitenm, (c) liphedrine from Ephedra nebrodensis (or E. vulgarii), (d) Atropine 
from Atropa accuminata (or A. belladonna), (c) lirgot alkaloids from Plrgol on rye, 
if) Caffeine from tea waste, (g) Digoxin from Digitalis lanata, (h) Camphor from 
Ocimmn Kilintanjaricum, and (i) Menthol from menlha piperita. I( may be men¬ 
tioned that cinchona alkaloids, opium alkaloids, strychnine and brucine are already 
in production for a considerable period. The first two are being produced under 
State control and the last two by Messrs. Smith Stanistreet and Co., 1/td. of 
Calcutta. 

Besides proper cultivation of useful plants it is highly desirable to carry out 
an extensive general survey of the plants of this country for their useful chemical 
constituents. Proper attention should however, be paid for finding out not only 
products which may be directly utilised as drugs but also those which may serve 
as starting materials for preparation of drugs. 

In connection with a survey work of the seeds of Cassia, Dolichos, Dathyrus, 
Phaseolus and Vigna plants, we find that seeds of Dolichos lablab and Vigna 
caiiang may be utilised as sources for stigmasterol. In connection with another 
survey work on the steroid sapogenins of Indian Dioscorea plants, diosgenin ha.s 
been isolated in unusuall}'^ high yields from D. Prazeri of Darjeeling and D. deltoidea 
of Kashmir. These sources should be properly utilised for the preparation of 



Discussion: Chemistry 119 

diosgeiiin. Simplified methods have also been devised for preparation of diosgeiiia 
from the yams suitable for large scale production. 

4. Dr. B. D. TIDAK (Bombay) [In Absentia) ; Development of the Dyeslutf 

Industry in India. 

The indigenous dyestuff industry is making rapid i)rogi-ess. By the middle of 
J956, India ndll be pi'oduting a substantial portion of its requirement of most of 
the important groups of dyes. Si.v fairly large and about a dozen small dyestuff 
manufacturing units will be in operation by 1956. Unfortunately, with the excep¬ 
tion of a few units, most of the others have started only due to import restrictions 
rather than with a real desire to esta'blish manufacture of dyes on rational lines 
on a long-term basis. The present indigenous manufacture is largely confined to 
soluble azo, azoic and solubilized vat dyes and fast salts from imported penultimate 
intermediates. The dyes pi'oduccd arc often highly priced and are not always 
properly standardized. The Government of India is naturally concerned about these 
developments and is contemplating taking effective steps aimed at the speedy and 
rational growth of this key industry. 

So long as the quality of dyes niaunfactnred is good and the dyes are sold at 
reasonable prices, there is no harm in having several competing units. Some of 
the smaller units arc likely to hold their own in couipelition with larger units on 
account of their limited capital outlay and overheads, intimate knowledge of con¬ 
sumer requirements, and their zeal in carving out an independent existence. In 
fact the dyestuff industry can play a useful role in the small, medium and large 
scale sectors of the Second Five Year Plan leading to more employment. 

Research in xiure and applied dyestuff chemistry and jiilot plant investigations 
on the preparation of intermediates, dyes and related iirodiicts should be undertaken 
by the indigenous dyestuff industries. They should also sjioiisor such work else¬ 
where ill fhiivcrsity and Government laboratories where facilities are available. In 
this way, they will be able to hold their own in this highly coinxietitive and dynamic 
field and will also rid themselves of the tendency to look to foreigners for know¬ 
how. The desirability of e.stablislinient of a central dyestuff research laboratory 
financed jointly by the Indian dyestuff manufacturers .ind the Government may be 
explored. The scope of the work undertaken by such an organization may be 
extended later to other organic chemical industric.s also. 

5. StiRi V. B. SHAII (Biilsar) : Dyestuff Industry in India. 

India’s dyestuffs iudu.stry is of recent origin. Barge scale jirodiictiou of Azo 
dyes, Suliiliur Black, and Stabdized Azoics, is already on hand, and plants to 
make Vats and Naplithols are nearing completion, hi the next few years, India 
will be making all the important dyes that .she consumes. The task before the 
dye industry is to attain technical perfection in making dyes to keep up with 
the growing demand of dyes for different end uses, chiefly for the variety of 
new fibres that are coming out every year, and to supply as complete a range as 
is economically possible. 

As newer jilants are set up for the manufacture of organic finished product, 
the question of iiitcniiediatcs iiiduslry is becoming of immediate practical iniporl- 
atice. A short survey of synthetic organic industry is given. While there .arc 
differences in the historic developments of the intermediates industry in different 
countries, a study of these developments will help us to understand our own 
problems. Various angles of approach for the set up of organic intermediates 
manufacture are considered. It is emphasized that the intermediates industry 
should be considered as a whole, and considerations given to these different 
approaches so that a technically efficient industry is established. This is neces¬ 
sary for the ultimate economy of the whole organic industry. 
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6. DR. K. C. SHAH (Poona) (In Absentia) ; Preparation of Research Chemicals. 

The paper deals with some general observations on .the feasibility of the 
manufacture of fine chemicals in India. It further deals specifically with various 
aspects of the working of the scheme on the "Preparation of Research Chemicals 
for India” being worked at the National Chemical Laboratory of India under the 
Chemical Research Committee of the Council of Scientific and Industrial Research. 

7. Dr. S. C. r.HATTACHARYYA (Poona) (In Absentia) ; Perfumes and Flavouring 

Agents. 

Perfumery chemicals can be broadly classified under three heads ; (i) natural 

essential oils, (ii) isolates and semi-synthetics and (iii) pure synthetics. These and 
allied compounds are extensively used for perfumery, cosmetics, confectionery, 
condiments, beverage and medicinal purposes. They are indispensable ingredients 
of many essential preparations. Through judicious application of organic chemistry 
and chemical technology, the aromatic industry has reached a high state of 
development in the Western countries. The value of the world consumption of 
perfumery and allied compounds probably excccd.s Rs. 300 crores. 

India is rich m essential oil-bearing plant.s, seeds, flowers, loaves, roots, 
resins, rhizomes etc. Animal products like musk and civet are also available in 
this conntry. Most of our raw materials are exported, while we import essential 
oils and aromatic chemicals often prepared from our raw materials. At present 
an essential oil-fini.slicd products industry can hardly be .said to exist in India. 
Our position as regards the manufacture of isolates, serai-synthetics and synthetics 
is particularly unsatisfactory. Immediate attention should be paid to the planned 
development of this industry. There is an abundant supply of many useful raw 
materials in the country. The necessary technical knowledge is also available. 
Further, much exploratory work has already been done in this direction in the 
National Chemical Laboratory of India, Poona and in other Laboratories in the 
country. It should be quite possible to develop rapidly this industry in India. 

8. Dr. Bh. S. V. RAGHAVA RAO and Dr. D. V. N. SARMA (Waltair) : 

Chemicals from Rare Earths. 

Cerium is the most abundant of the rare earths with a concentration of 46 
parts per million in the earth’s crust. This is followed by Yttrium, Neodymium 
and Lanthanum, with abundances in order 28, 24 and 18 parts respectively. In 
the inonazite sands of Travancore CeO, is present to the extent of 32%, Lanthanum 
and the other cerite earth oxides amounting to about 28%. Thus cerium is a 
widely distributed element and greater production should lend to more varied 
uses. Its abundance compares very favourably with the abundances of other 
common elements particularly copper (70) and lead (16). The applications of 
cerium have been so far limited. A small quantity is used in the mantle industry. 
Larger quantities are used in the pyrophoric alloys, misch metal, kunheim and 
auer metal of which the finst is the most important. It has the approxinjate 
composition Ce, (50) La (40) other rare earths (3) and Iron (7) paris by weight. 
Ceric compounefs have a large potential use as analytical reagents and if available 
in sufficient quantities should very advantageously replace potassium perman¬ 
ganate. Ceric oxide appears to have very profitable abrasive qualities, particularly 
useful in grinding optical glass. It is understood that the glass takes a better 
polish and in merely a quarter of the time than when rouge is employed for the 
purpose. For Jione of the purposes is it necessary that the cerium should be 
of a high order of purity. Amongst the other rare earths particularly of the 
cerite group which are obtained from the monazite of Travancore, dydimia, the 
natural mixture of praeseodymia and neodyraia finds some use in the ceramic 
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industry to give various colour effects and in the manufacture of blue optical 
glass. Gadoxinium sulphate has been used for the production of low tempera¬ 
tures by adiabatic demagnetisation. Ey far the most important use of the mixed 
rare earth tluorides is in impregnating carbons in the A.C. carbon arc. This gives 
both greater brilliance and durabilitj-. For extended uses greater availability and 
cheapness seem to be the determining factors. The many tones of the rare earth 
residues left after the recovery of thorium and uranium from the monazite sands 
could be profitably employed for fractionation and preparation of the desired rare 
earth material. 

Cerium :—The ease with which trivalent cerium can be oxidised to the tetra- 
valent state has long been used for obtaining moderately pure cerium. Chlorine 
in alkaline medium and neutral pota.ssium permanganate, have been suggested. 
In the latter case the simultaneous precipitation of large quantities of manganese 
dioxide is a disadvantage. When acid permanganate is employed the oxidation 
proceed.s only about half way. In the presence of the phosphate ion, ceric phos¬ 
phate is precipitated and 98 to 99% of the cerium can be recovered but 
the subsequent removal of phosphate is a laborious and expensive process. 
RlectrolyLic oxidation of the nitrate and the sulphate gives only 90% completion 
with no precipitation. Tn the presence of phosphate 99 to 100% removal of cerium 
occurs. A metljod that i.s under inve.stigatiou here which appears to show good 
promise is electrolytic o.xidatioii in the presence of benzoic acid. Mere ignition 
of the precipitate yields the oxide directly. 

9. Dk. B. 11. lYRB (Bangalore) {Jn Absentia) : Some thoughl:> on the dcvcIopnietA 

0 / organic fine ehcmicals Industry in India. 

The paper deals with the following points ; 

1. tVhat arc fine chemicals? 

2. Ili.story of the progress of fine chemicals industry in foreign countries. 

3. Organic fine chemicals. 

4. India’s needs. 

.S, Kxpcricnce gamed in the Prep.arntion Section attached to the Depart¬ 
ment of Organic Chemistry, Indian Institute of Science, Bangalore-3, and 

fi. I'tili/ation of indigenous raw materials. 

10. Du. r. nVOCiri (Calcutta); Possibility of Development of Fine (Itciniial 

Industry in India. 

If we make a survey of the industrial developments of a country we would 
find that it has been prompted by either (i) needs of the defence of the country 
or (ii) day to day need.s of individuals. 

Tn countries like Soviet Russia which developed their industries much later 
than the Western comitries, the incentive to industrialisation was given by defence 
requirements. So far as our country is concerned we have to admit that we are 
overwhelmingly dependent on foreign countries f<ir onr defence requirements. 
Sooner the situation is altered the better for us. 

The Government would do well to publish a list of chemicals as well as 
their amount, required for defence purposes. This will serve as a great incentive 
for the development of many industries. 

The Drug Enquiry Committee has published a report in which they have 
enlisted fhe name of a number of chemicals required by drug industries. Perhaps 
many more may be required if not today in very near future. Many of the items 
can be produced in India on a modest industrial .scale depending on imported 
basic chemicals for the present. WTiea our basic industries will be set up in 
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near fntare, their products will find a ready market. It is the duty of our Gov¬ 
ernment and our industrialists, therefore, to see that such small scale industries 
are immediately set up. These will not require heavy capital investment and 
trained personnel ai'e available in the country. 

If such data in connection with other industries become available a troordiiiated 
and rational programme can be drawn up. While awaiting the establishment of 
coal tar indu.stries, petroleum industries, acetylene industries, we must try to 
develop industries for which raw materials are available in this* country. Many 
essential chemicals can be prepared from turpentine and the rosin can be Jsmployed 
for preparing cheap resins for surface coatings. Lemon grass oil can be utilized 
for the production of oitral, iononcs and even Vitamin A. Similarly Rusha grass 
oil will furnish ns with geraniol and citronellal, and is the source material for 
citronellol, hydroxy-cilronellal. We now export these oils and import the chemicals. 
We should be in a position to export these chemicals to other countries. 

Lven oils like castor oil and linseed oil are source of many chemicals used 
in plastic and aromatic chemicals industries. Americans are importing large quan¬ 
tities of Cashew nut oil from India and utilizing it for the preparation of resins 
of certain special type. The list can be multijdied. 

lithylejie which can be obtained from ethyl alcohol (from fermentation of 
mola.sscs which we produce a lot) or from petroleum industries {we have petro¬ 
leum relineries now) can serve as the starling material for a number of chemicals 
and plastics. Ethylene can be converted into ethylene dichloride which can be 
converted 1o polyvinylchloride and polyvinylchloride copolymers via vinylchloride. 
Ethylene can also be converted into vinylidene chloride and then to Saran. Erom 
ethylene dichloricle we can prepare Thiokol. Ethylene can be directly polymerized 
to polyethylene by the I.C.I. method or by the Ziegler method. From ethylene 
we can obtain eth}deneoxide which can give us ethjdene glycol, polyglycols which 
are starting materials for alkyd resins. Ethylene is also one of the source mate¬ 
rials for acrylonitrile, an intermediate in the production of some of the soft acrylate 
refeins and an essential component of .synthetic rubbers. Then again ethylene can 
be converted into ethyl chloride which finds important uses as refrigerant and 

in the preparation of ethyl cellulose used in moulding powders, lacquers, trans¬ 
parent sheets and foils. I’oly.styrene is now produced from ethylene via ethyl 

benzene. Ethylene should, therefore, serve as the .source material for a coordi¬ 

nated plastic industry in this country. 

11. Dr. S. M. das GITPTA (Delhi) {In Absentia) : Necessity for the. standardisa¬ 
tion of the various grades of fine chemicals for development of fine chemicals 
industry in India. 

Fine chemicals are manufactured in India and abroad under some descriptions ' 
depending on the quality of the product, e.g. A.R., G.R., C.P., B.P., U.S.P., 
L.R., Extra pure, pure. Technical, commercial, L.P., N.F., etc. Our experience 
shows that although some manufacturers .give the analytical results of tlicir pro- 
ducts with suitable descriptive labels, many do not give the same. On account 
of this fact and also for lack of proper official control, it is often difficult to get 
chemicals of recinisite quality, particularly of Indian make. .Sometimes spurious 
and misleading labels are attached and Indian market is at present flooded with 
spurious and wrongly labelled fine chemicals. It is, therefore, most desirable that 
the Government should undertake the responsibility of analysing fine chemicals 
produced in India and properly sealing tliera with Govt, seals. This will no doubt 
check the spread of large scale adulteration, stop the growth of manufacturers 
without skilled chemists, and develop rapidly fine chemicals industry in India, 
where there are vas.t natural resources, and highly qualified technologists. 
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12. Shsi a. RAHMAN (Hyderabad-Dn,) ; Market Data For The Fine-Chemical 

Industry in India. 

Market data is increasingly required for research work, particularly at a pilot- 
plant level. This data is hardly available in India. In CIvSiR, Hyderabad, 
attempts were made to collect data for different chemicals and processes through 
journals, general sources of information and individual producers and consumers. 
Even thoiigh the procedure was time consuming and costly it did not yield satis¬ 
factory rt suits. This experience, corroborated by others, necessitates that suitable 
steps be taken for collection and publication of market data, for the research 
worker and the industry. It can be efficiently done through a proper organisa¬ 
tion, need not be too centralised, which undertakes to publish it regularly in some 
suitable journal and supply it to individual re.search workers on demand. 

The paper analyses the hiforiiiation given by a number of Indian journals, 
scientific as well as commercial, and shows that iuspite of the varied nature of 
the journals very little information is usually obtainable from them. It also gives 
four case examples to illustrate the difficulties faced by the research worker and 
the poor results attained. 

In the absence of the Con.snltant Agencies supplying such data a suggestion 
for an organisation to collect data and to publish it, is made. 

13. Da. V. N. LUKE (Bombay) (In Absentia) : Solvents. 

The solvents required for the development of the chemical and allied industries 
in India may be (lividc<l into four main groups. 

Group A : Petroleum hydrocarbons, principally special boiling point spirits, 
mineral turpentines (white spirits) and naphthas. 

Substantial indigenous production of mineral turpentine and naphthas from 
coal tar exists with limited production of .special boiling point spirits. Consump¬ 
tion is e.xpected to increase rapidly. 

Group B ; Aromatic hydrocarbons, principally benzene, toluene, xylene and 
aromatic petroleum extracts. 

Production facilities already exist and are likely to expand with the establish¬ 
ment of new coke and steel plants. 

Group C : Chlorinated hydrocarbons. 

The po.ssibility of establishing ethylene dichloride production with PVC 
production is suggested. 

Group D : Miscellaneous organic solvents including esters, ketones, alcohols, 
ethers and glycols. 

Ample indigenous ethjd alcohol production is suggested as the corner stone 
for an expanding organic chemical industry and the desirability of modifying 
excise procedures together with customs duties and dock dues on higher alcohols 
is stressed. 

14. Dk. M. DAMODARAN (Poona) (In Absentia) : Producticni of Fine Chemicals 

by Fermentation Industries. 

Fermentations were among the earliest chemical arts practised, and when 
with the onset of the century were classified along with industrial chemistry, the 
processes concerned were those emanating from ancient applications. Well-known 
fermentations viz. production of alcohol and lactic acid justified Pasteur’s descrip¬ 
tion of them as “life without air” as they consist of anaerobic metabolism of sugar. 
The processes that followed soon after such as .those of butanol and acetone were 

17 
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also ot the same nature. But proce.sses as the production of citric acid and 
gluconic acid were oxidative in nature. Other oxidative proce.sses that have been 
established as practical methods in industry are production of itaconic acid and 
kojic acid and keto-glnconic acid. All tlicse metabolic processes whether involving 
oxygen or not have, from the very beginning, been subject to competition by 
.synthetic processes, especially in the case of alcohol, butanol and ae'etone. But 
for years it has been expected that synthetic processes starting from xheap coal 
or fuel gas would displace fermentation proce.sses. Surprisingly thi.s has not 
happened on the whole; though in certain countries like the USA the production 
of alcohol by fermentation has decreased, actually these countries obtain fermented 
alcohol by imports from other couiKries, where raw materials for the fermenta¬ 
tions were cheaper for use by suitable organisms. 

However, the number of industrial fermentations has increased in recent times 
because of the specific properties of micro-organism.s to carry out specific reactions. 
Of the specific products which have been obtained from bacteria and fungi the 
most well-known have been enzymes required for industrial purposes viz, amylases 
for starch splitting and desiziug of textile material and proteolytic enzymes used 
in industries such as leather manufacture and silk. Other enzymes with use in 
industry and produced from micro-organisms are those with action on pectins etc. 
Some of the most remarkable applications of enzymes arc capable of being pro¬ 
duced without isolation of the enzymes by themselves. Three important pharma¬ 
ceutical preparations arc prep.ared in this way. 

The synthesis of vitamin C from .sorbitol, according to Reichstein, necessitates 
the oxidation of sorbitol to sorbose by the bacterial oxidation with Acclobacter 
siiboxydmis. Again the difficult introduction of oxygen on the 11th carbon in the 
phenanthrene group, which is required for the synthesis of cortisone, is also most 
conveniently carried out by suitable micro-organisms. The glucose polymer 
dextrau being now used as a plasma substitute is also similarly produced. 

The outstanding contributions to pharmaceuticals by micro-org.ini.sins are now 
among the antibiotics of which Penicillin and Streptomycin are in great use while 
others are being found to be in increasing production. 

Vitamins and vitamin feeds arc also now important pharm.'iceutical products. 
B vitamins have for long been obtained from yeasts; the outstanding discovery in 
this field has been the commercial prodaction of vitamin B„ and riboflavin produced 
by fermentative action of suitable micro-organisms. 

In the.se fields microbiological production is not likely to be subordinated by 
organic synthetic methods, in \ iew of the very large number of micro-organi.sms 
that have yet to be investigated and also the advantage of using mutants of 
known organisms for specific purposes. 

In the lively discussion that followed, Dr. vS. K. Sircar (Kusunda, Manbhum) 
and Shri N. Arlbikari (Calcutta) participated and put forth their observations with 
special reference to the availability in the country and the price of basic organic 
chemicals such as, benzol, benzene, toluene, leetified spirit, methyl alcohol, etc. 
The possibility of the production of chlorosulphouic acid and other basic chemicals 
in this country was also surveyed. 

Dr. U. P. Basu (Calcutta) summed up the discussions and made useful 
comments. 
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METAI.I.OGENETIC EPOCHS 

Section of Geology and Geography 

Chairman : Dr. M, S. Krishnan : Mctallogenetic epochs. 

Siuce the Cambrian, there have been three important orogenic epochs—viz. 
The Caledonian (in Silurian times), the t'afiAcan or Ilercynian (in Permo-Carboni¬ 
ferous times) and the Alpine-Himal-ayan (in the Upper Cretaceous to Tertiary times). 
The interval between tacli pair is about 250 million years. 

Hach orogeny is indicated by the intrusion of nltrabasic rocks (peridotites, 
serpentines, anorthites, etc.) followed by mixed gneisses and then by batholitic 
granite mas.ses. .According to the present-day conceptions, as advocated by II. H. 
Hess and others, the compression of a geosynclinal basin gives rise to a tectogene 
or a down-folded belt whicli dips into the peridotite shell below the sima, and 
wliich is broken througli by ultrabasic rock intrussions which rise into the root 
region. In fact, peridotites and associated rocks are considered to form only m 
this w'ay and to constitute the earliest intrusions in the orogenfe belt. Basic 
intrusions (dolerites and andesites) are formed hi many cases coutcuiporaueou.sly 
wntli the later stages in the history of loading np of the geosynclinal basin with 
sediments or soon after the intrusion of ultrabasic rocks. (Iraiiite batholiths 
result from the softening and niehing of the dowiifolded crust. The residual, 
mincraliser-enriched parts of the granite magma form the pegmatites which are 
the latest intrusions of the same activity. 

During the Alpine-Himalayan orogeny, ultrabasic rocks, sometimes a.S6ociated 
with chromite deposits were intruded it: the Upper Cretaceous in parts of the 
Baluchistan arc and the Himalavas. The orogeny in the Burmese and Sunda 
arcs was probably slightly later, in Daramide times The granites were formed 
later, in the lower or middle Tertiary. 

Ultrabasic roiks are associated with ileposits rich in chromium, nickel, cobalt, 
platinum metals, canadiura, tetrnium etc., while the granitic and graiio-dioritic 
rocks are associated with deposits of cojiper, lead, zinc, silver etc. Pegmatites 
contain small (juantitics of minerals rich in titanium, tungsten, colnmbium-taiitalum, 
lithium, etc., which do nut readily go into association with the more common rwik 
forming or ore minerals. 

Ore deposits are associated with orogenic activity, with the ultrabasic or acid 
to intermediate rocks. 'I'hey are largely or entirely of magmatic origin, Those 
as.sociated with sedimentary rocks form either during the siib.sequeiit sedimenta¬ 
tion or may be partly contributed by volcanic activity which may concentrate 
certain elements fioin the sedimentary or igneous rocks. 

Most of our metaliferous deposits are associated witli one of the Pre-Camhrian 
orogeuic activities. If the approximate post-Cambrian interval between pairs of 
orogenies (i.e. about 250 million years) applied to the pre-Cambrian eras, we .should 
expect .several periods of mountain building and igneous intrusions prior to the 
Cambrian. Our knowledge of the pre-Cambrian rocks is still meagre. We know, 
so far, of only about three periods of granitic intrusions in India in tlie pre- 
Cambrian, but others undoubtedly exist. The age-tleterniinalions of pegmatite 
minerals available so far indicate ages of 1800, 1600, 950 and 740 million years 
which we may term early Dliarwar, late Dharwar, Sdtpura and post-Erinpura 
(post-Delhi). The copper deposits of Nellore, Bihar and Rajasthan may be asso¬ 
ciated respectively with the last three. Detailed studies will reveal the age of 
these and other deposits in 'India, At present, however, our data are insufRcient., 

DR. K. P. RODE; 

The distribution of Ore Deposits in different geological periods gave rise to 
the idea of certain favoured epochs being responsible for generation of Ores and' 
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were designated as metallogenetic epochs. A further study led to the recognition 
of an intimate relation between Ore deposits and Orogenitic belts. This peculiar 
distribution of Ores in time and space led to the classilication of Ore deposits as : 
xVrcliaiads, Palaeoids, Mesoids, etc. corresponding to Algonkiaii, Caledonian and 
Hercyiiian, Alpine etc. The Ore deposits which did not conform with these ages 
were .still attributed to magmatic processes connected with these orogenies and 
were designated as pre-orogenic, Main Orogenic, late orogenic, post-orogenic etc. 

The Suess idea of limited Orogenies was modified by Stille and he postulated 
us many as 24 orogenies in place of three in the Post-Cambrian period alone and 
if we see the distribution of these orogenies in time it will be observed that hardly 
any geological period remains which has no important Orogeny associated with it. 
This means that orogenic movement has been an almost continuous process being 
exhiinted once liere and once there. Would ihis then mean that Metallogeuesis 
has also been a continuous process side by side with ihe Orogenesis ? 

One of the most important results of the study of Ore deposit has been that 
Ore deposition^ is intimately related to iiiaginatism, that most metals are derived 
through one process or another from the niagmas-intrusivc or extrusive. 

The home of all metals is in deep seated magmas in which they occur in 
extremely small quantities less than 1% and that they get enriched through later 
and secondary processes. 

In any study of Metallogenetic epoch we must try to understand questions 
like, What is the cause of magniatism ? Is it periodic or continuous? What is 
its relation to orogeny, whether it is the cause or a byc-xiroduct of orogenic 
compression ? What is the nature of Ore emplaccinent ? The nature of concen¬ 
tration jirocess whereby the metals occurring in small percentages give w'orkable 
concentrates. Why are other magmatic bodies poorer in Ores and wh\' no con¬ 
centration processes have worked in these bodies ? 

Wlten we study ore deposits of India we find a Distribution od Ores, repeated 
along certain definite trends : 

Gold : Bihar, Kalahandi, Hyderabad, Mysore. 

Copper : Nepal, Biliar, Andhra, Rajasthan, etc. 

Mn. : Bihar, C. P., Mysore, Goa, Rajasthan, etc. 

Fe. : Bihar, C. P., Mysore, Goa, Rajasthan, etc. 

Cr. Bihar, Madras, Mysore, Baluchistan. 

Coal : Assam, Daraodar, Mahanadi, Godavari, Narbada valleys. 

Graphite : Assam, Bihar, Kalahandi, Mysore, Ceylon. 

Diamond : Panna (Bijawar), Wajra Karur (Cuddapah), and further in Kenya, 
Rhodesia, S. Africa, W. Africa, Argentina, Brazil. 

This repeated distribution can be easily explained by the theory of Sheet 
movements whereby Ore deposits formed in one geological setting through magma¬ 
tic activity were later separated through sheet movements along certain trends 
which are easily made out. 

The idea of certain metallogenetic epochs has therefore to be modified to 
certain extent to explain not only the geological distribution but also geographical 
distribution. 

Dr. DUNN: Metallogenetic Epochs. 

Dr. Dunn referred to the mineral sequence in Siughbhum. '1‘here the chromite 
deposits associated with the ultrabasic recks seemed to represent the first phase 
of mineralisation. There is little evidence on which to base an estimate of the 
interval of time which elapsed between the chromite deposition and the next 
period of mineralisation represented by the sequence ; apatite-magnetite, copper, 
tungsten. Although gold mineralisation in Singhbhum had been thought to re- 
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present a later stage of tUe copper mineralisation, there is no real evidence 
which could be regarded as final. 

Magnesium deposits occur both in the iron ore scries and in the later Kollians. 
Iron ore enrichment in the banded hematite quarzite belongs to several periods 
—enrichment contemporaneous with deposition of the baiidtd quarzites, enrichment 
in Kolhaii times, in Tertiary times, and today, wherever contour and drainage 
permit it. 

Most of India’s mineralisation belongs to the rre-Cambriati. But tlie Pre- 
Cauibriaa represents a vast period of time and almost certainly contains many 
cycles of sedimentation, orogenesis and igneous activity. We know so little of 
these at present, that it is early as yet to speculate as metallogeiielic periods 
within the Archean. 


1. ROLE OF GEOLOGY AND GEOGRAPHY IN 
NATIONAL planning 

Dr. a. K. dry (Calcutta) : Role of Geology in National Planning, 

Geology should find its application in all civil engineering and mining projects 
of every stage from planning ami designing to final construction or devcloiimcnt. 
It can be of the greatest service however, during planning as it can provide 
advance information regarding the rocks ot soils on which any particular cugiiiecr- 
ing uorks are to be founded, or, on the geological formations to be prospected 
for minerals, oil or water. The successful completion of engineering jirojects may 
indeed, be largely dependent on the extent to which advantage is taken of their 
geological environments and if they are unfavourable, on the remedial measures 
adopted after .specialist geological advice. Whether it he the coiislructiou of 
buildings, roads, airfields, dams, harbours, canals, breakwaters, barrages and 
tunnels or the search for water, oil or minerals, or again, the prevention of Hoods 
and soil erosion, contact is at once made with the materials of the earth’s crust 
which it is the particular province of the geologist to know and understand. Bven 
the surface topography, W'liich has so much to do with engineering projects, is a 
geological featiiie and needs the same careful geological scrutiny as any other 
problem involved. The geologist is not only concerned with the strength, stability 
and soundness of the foundation materials but also with those of the stones, sands 
and clays necessary for construction work. 

In the field of mining, after an ore or other valuable mineral is di.scovercd, 
geological study of the shape and size of tlie ore body or deposit is essential before 
mining operations can Ire undertaken from the most advantageous position at 
minimum cost. In the development of a mine or mineral deposit a geologist can 
advise whether the ore will continue in depth with the same grade and qurdity 
or again, as to its likely clianges, so that treatment and smelling may be planned 
efficiently. When the reserves of ore approach exhaustion geological help is often 
sought to proloug the life of the mine concerned. 

In planning the development of industries generally, the geologist’s knowledge 
of the country may be of great advantage in matters relating to supply of raw 
materials, water and constructional materials of all kinds. 

It cannot be too strongly insisted that geology is a practical, outdoor, field 
science and that before a geologist can be expected to act as a consultant, or to 
give trustworthy advice in planning, he must have been through the hatd mill of 
adequate field experience. There i.s, in general, a difficulty in obtaining the 
right type of person for training in a geological career. In India, in particular, 
planning demands qualifications and experience of the higbe.st order, otherwise 
more harm than good will certainly result. For geology to be helpful in planning, 
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geologists in India must keep abreast with the advances made in their science 
and its relations in other countries. 

Some examples, particularly the Canadian methods of search £(» uranium 
bearing minerals, are cited to illustrate how geology serves in planning mineral 
development of a country. 

Chairman : O. H. K. SPATli (Australian National University) ; , 

Role of Geography and Geology in National Planning 

The essence f>£ geography is its c'omprehensive co-ordinating approach. The 
essence of planning is also co-oidiuation : if it is not to lead to disaster it must 
be multi-fac tor---both in the data it needs and often in the ends it proposes. 
Therefore, both as basic researchers and as co-ordinators, geographers should 
have a very important lole to play in planning at both the national and the 
regional level. 

But this only if they maintain (1) a proper modesty towards other specialists 
—there must be no loose talk of other factors all “wrapping themselves round 
scientific physiogr.iphical regions” and so on; and (2) on unremitting pursuit of 
accuracy : there must be no psychology of “she’ll do.” 

Dr. Dey was theteforc dead right when he said that without proper training 
and experience the geologist or geographer could do more harm than good. 
But it follows that geographical work should be done by geographers, not by 
economists or engineers “picking up the subject.” 

One of the major roles of the geographer, as I’rof. Chalterjcc has stressed, 
is in the preparation of National and Regional Atla.sses. If such compilations, 
really comprehensive (everything from solid geology to distribution of schools) 
is to attempted, the geographer is clearly the man to do it. Without the sjnlhe- 
sising contribution of a .sound geographical back-ground the specialist, however 
expert in his own field, may very likely overlook some unsuspected but vital 
fact—or perhaps I should .say lethal fact. 

This is recognised for example in the planning agencies of the IJ.K.; in the 
U.S.A., where the numbers and status of non-academic professional geographers have 
increased enormously in the last few years; and, as is well known, in the U.S.S.R. 
right from the start. In Australia also this is recognised by the Department of 
National Development and by agencies in the various Slates responsible for 
valuable surv^eys and atlasses essential for the preliminary judging of priorities. 

Beyond this, there is an immense amount of detailed field work in which the 
geographer’s contribution is or should he invaluable : we must break down the 
idea that the function of academic geography is to teach more teachers of academic 
geography. Thus in Australia the Band Research and Regional Survey Section 
of CSIRO has developed an excellent technique by which, for the first time, 
really scientific analysis is being devoted to the problems of what can be done in 
the tro 2 iical North and how to do it. The geographer is a key man in the survey 
teams; in Australia as a geoinorphologist, for the human geography of a country 
with 15,000 people in .500,000 square miles is slight, but as the survey moves 
to New (Guinea the need for human geographers with an anthropological bent is 
being felt. 

Then again physical planning and the delimitation of economic regions should 
have some bearing on the question of the territorial re-organisation of the country. 
There ought to be a big opening for economic and political geographers here, and 
the opportunity of the present interest in a new layout of the political units of 
India ought to be taken to .secure reasonably national boundaries. But it is an 
index of how much we have to do that the report of the States’ Re-organisation 
Comtnittee—otherwise an extremely able document—has two paragraphs headed 
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“Geographical Factors”, which give reasons for not adopting “geographical 
boundaries”—as if all boundaries were not geographical.” 

But now a word of warniug. We must beware of thinking in terms of the 
geographer as a super-planner capable of doing the whole job out of his head. 
It is not the business of M.A. students, for example, to tell the Government of 
India how to run the country as part of their theses. We can justly claim that 
our subject is basic because of its comprehensiveness : but for that very reason 
we must remember that the individual geographer cannot possibly know all that 
he should know, except perhaps for very restricted regions. He must be part 
of a team of geographers and others. 

But as such, the basic skills common to all geographers—esi)ecially the mastery 
of cartographic techniques—and the correlating habit of mind fostered by the 
study are absolutely essential to all soundly-based planning. We must get a foot 
inside the planners’ door; and having got it there give a hearty shove with our 
shoulders! 


NATIONAI, PIvANNINCt 

Chairman ; BfXSF, NIRMM, KUMAR : Place, of Gcoloi;y 
and Geografyhy in National Planning. 

Two points are often overlooked in national planning uliere the chief interest 
seems to he placed upon producing a rcciuired number of kilowatts of power, a 
certain mileage of roads or canals, and so on, 

1. Tl is suggested that the effect of the introduction of roads or irrigation 
canals etc. on human societies be studied, and then planning done in tlie light 
of that knowledge. 

2. The emphasis on production may lead unconsciously to an imbalance in 
the distribution of social power (whether economic or "political). Our purpose in 
planning should be not merely to produce more {\vhioh we have to do, of course), 
but also see to it that social power is not concentrated in a few hands and the 
rest of the people left anaemic (in the matter of power), bin so design things that 
we produce more and also make men full, not turn them into a condition which 
is comparable to that of satisfied domestic animals. 

All plr.iiiiing, we submit, should have the whole man .at the centre of our 
point of view. Man needs material goods nndouhledly, but also something more. 


II. DISTRIBUTION OF POPULATION IN INDIA 

1. Dr. V. h. S. PRAKASA RAO (Madras) : Dislribution of population in India. 

The true nature of the distribution of iiopulalion can be better understood 
through maps, prepared according to the modern cartographic principles, and 
population analysis implies an analysis of both natural and cultural landscape 
factors. The purpose of a population map is defeated if the scale and unit of 
mapping, the range of densities to be mapped and the dot value are not pro¬ 
perly selected. A complete analysis of the distribution of population depends on 
the accuracy and comprehensiveness of the population maps (not one, but a set 
of maps) which can be classified as primary and supplementary. Maps showing 
the distribution of total, rural and urban population, both absolute and relative, 
can be Considered as primary, while the supplementary maps show the distribu¬ 
tion of houses and settlement patterns. The accuracy of the population may also 
depend on the nature of the base map. 
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An accurate and complete set of maps showing the distribution of population 
in India is yet to be prepared. For the country as a whole, attempts have been 
made to show the di-slnbution of population on district basis, which is very much 
generalised and sometimes even misleading. Just to bring out and explain the 
differences in the distribution of population between Die macro-regions of India 
or e\en to identify the ‘peripheral’ distribution of population is only concealing 
the real intricacy in the distribution and the patterns of population. It is diffi¬ 
cult to understand why a crude dot-map and that on district basis was Jjf'ternpted 
and included in 1951 census report. The crude and highly generalised'jmap is 
incompatible with the very valuable analysis in the text. 

Before attempting to prepare a set of detailed population maps, experinrents 
should be conducted rn typical regions, arrd the final maps should be worked up 
from the village level, preferably on l"-4 miles scale, reduced from 1"-1 nrile. 
The (jirarter-incli maps cair be further reduced to million serdc. 

Based orr a few sample .studies in majvping the distributioir of population, the. 
following conclusions are drawn : (1) I’opulaliorr maps by dots arrd isopleths on 
megascopic scales {T'-l irrilhon arrd l"-2 millions) bring out the regioiral differences 
irr densities hut not the pattern of distribution, whrle the maps show'ing settle¬ 
ments reveal clearly the patterns, and (2) the patterns of population are pre¬ 
served only on the quarter-inch niairs (l"-4 miles). It is emphasi.sed that everr 
in population mapping, what is known as the ‘grass-roots’ approach should be 
adopted, i.e., working up from the village level, in which case, the basic work 
should be done 1"-1 mile and l"-4 miles scales, and these maps should be reduced 
photographically. 

To conclude, rvithout a detailed population map of India, it is not possible 
to gi\e an account of the distribution of population, and before attempting to 
prepare suclr a map, a rmmber of pilot .studies should be coirducled irr drlferent 
regions. 

2. SHia FRAMATHANATH H(JRF and Shri fsIVAPRASAD DAS GTT’TA 
(Calcutta) : Some Sltidics on ihc Population pattern in India. 

India is a vast comrtry—a subcontinent, and exemplifies diverse types of 
geographical eirvironrnerrt. The errvirormrent has moulded lire life, activity, and 
the distrihutiori ol ])Oj)nlatioir in different parts of the coirnlry. We have very 
meagre knowdedge alxjuL the distribmiorr of population in the past, for no such 
records were taken. Some idea about old urban centres are available from the 
historical records arrd from the old Sanskrit literature arrd v'arious other records 
of travels. 

During the British rule the first countrywide census was takerr in 1S71. In 
every ten years the population census is made. It gives us an idea about the 
regional distribution of population. Smaller the regional nuit, the more accurate 
is the idea of population dislrilnrtion. Much work has been done on this aspect 
in the last census of India, which is a remarkable one, no doubt, but many 
things are yet to be done to rrrake a complete and compreherrsive study of the 
population. 

A .scientific study of the population distribution will involve a study of the 
number of persons irr a region as well as the type of distribution and its relation 
to both physical and non-physical environment. Buildings and houses may be 
regarded as one of the expressions of the human responses to geographical environ¬ 
ment. Man makes houses to live in and also to serve various other purposes. 
Hence tlie houses and buildings will form an index of the distribution of popula¬ 
tion. In India very little work is done on the population pattern or settlement 
pattern, Tliis paper attempts to throw some light on the settlement pattern in 
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some of the typical regions of ’India, It also shows how one type varies from 
the other. A study of the following regions are made to illustrate the subject. 

A. The Ganges Delta Region ; 

1. Active delta region. 

2. Moribund delta region. 

Upper Bhagirathi Basin. 

B. Hilly Region : 

1. High mountainous and glaciated regions of Kashmir. 

^'2. The Khasi Hills of Assam. 

C. Middle Ganges Valley. 

D. Cotton Belt Settlement of M. P. & Berar. 

K. Tank-Settlement of Hyderabad. 

F. The Malabar Coastal Region. 

G. The Mysore Plateau Region. 

H. Desert Region. 

3. MANOKANJAN CHAUDHURI (Calcutta) ; Distribution of Population in India. 

Population maps are not ends in themselves. These maps are but means for 
serving greater ends—in helping to adjust the country’s resources to the existing 
population. The author, in course of his work in connection with the population 
changes in the f'tate of West Bengal noticed a decline of the same in many parts 
while it had increased in others. The first countrywide census being taken in 
1872, it is difficult to obtain relevant statistical figures of the pre-census period. 
But rojiorts of Buchanan iHamilton, and others throw good light into the story 
In the Slate of West Bengal, in particular there has been a considerable increase 
in the urban population, while there has been a gradual decline in the rural 
population. But many areas particularly in Burdwan, Bankura, Birbhuni and other 
districts v\ere very densely populated in the past. It is therefore necessary to 
prepare relevant maps of the population of the pre-census period preferably by 
the shade method in order to bring out the population xncture of the past. The 
housing and settlement pattern and other factors may be taken into account in 
making such a study. It may be pointed out that the past picture would un¬ 
doubtedly help in future planning and settlement of ’India’s population. 


I. STAIN TECHNIQUE 

Section of Botany 

A symposium on ‘‘Stain Technique” was held at 2-15 p.m. on 3-1-1956 in 
the Botany Section during the 43rd Indian Science Congress Session held at -Vgra. 

I, Dr. B. M, JOHRI (Delhi University) opened the discussion : 

With microtome sections alone it is not always possible to observe the embryo 
sacs, endosperms and embryos in their entirety. In such cases dissected whole 
mounts bring out the structure quite clearly. They have to be stained differently 
than the microtome sections. Occasionally the ovules from preserved material 
require a pre-treatment and have to be softened with 5 to 10 per cent aqueous solu¬ 
tion of KOH and subsequently cleared in lactophenol. 

The dissected embryo sacs, endosperm and embryos can be stained with 
Delafield’s baeniatoxylin, acetocarmine, or cotton blue and mounted in 50 per cent 
glycerine in the first two cases and in lactophenol in the third one. Delafield’s 
haematOxylin gives good results because the contrast in nuclei, cytoplasm and walls 
is very pronounced. Acetocarmine and cotton blue produce homogeneous staining 
and moreover the latter stain usually fades within a few weeks. 

18 . 
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To make the slides permanent, the temporary mounts may be sealed with 
balsam. Another easy method is to stain in aceto- or propiono-carmine, or Dela- 
field’s liaematoxylin and mount in zirkle’s medium to which a little stain has been 
added. This medium sets firmly, holds the cover slip and sealing with balsam is 
no more necessary. ^ 

Tlie minute size and delicate structure of the embryo sac, endosperii or young 
embrjos are serious handicaps in handling them. These can be got over by 
sticking them to an agar film (0-5 per cent) on a slide, fixing in fonnc^lin-acetic- 
alcohol for an hour or so, and washing in w'ater prior to staining.* Pri^arations 
of dissected embryo sacs of Atgemottc mexkana made by the latter method 
and stained with iron-haematoxyliii, comiterslaiiied with alcoholic fast .green, have 
retained the brightness of the stain for three years. 

However, a method par excellence is to dissect out the living material, mount 
in dilute sucrose solution, and stain with -005 per cent neutral red. 

These procedures have jieldod excellent results in the study of embryo sacs 
of the Santalaceae, horanthoideae and Papaveraceae; endosperm haustoria in the 
heguminoseae, Cucurbitaceae, Santalaceae and Acanthaceae; and emhrj'os of Trapa, 
I/oranthoideae, Santalaceae and particulaily of Isomeris (Capparidaceae). 

2. Dk. G. PANIGKAin (Cuttack) dealt with certain tndhods of Cytological 

staining of ferns and angiosperms and the following is the summary of 
his paper : 

The staining procedure adopted for root tip sections of ferns for counting 
chromosomes is the same os outlined by Manton (1950). Gentian Violet rather than 
Crystal Violet may be used as an alternative stain to Haematoxylin. Haematoxylin 
stain technique was found unsuitable for Caltha w’hose chromosomes seem to show 
clumping after the use of this stain. Its root tips were squashed after pretreatraent 
with 0-2% Colchicine. Although chromatids separated from each other at their ends 
at times, chromosomes w^ere better spread and the centromere did not split unlike 
the chromatid separation due to spliitiiig up of centromeres after pretreatment with 
hydroxy-quinoline. Fern root lips were generally analysed by squashin.g technique 
after prelreatmeiit with hydroxyquinoline (Panigrahi, 1955) which contracts chromo¬ 
somes appreciably for better spread. 

3. Dk. M. S. SWAMINATHAN (I.A.R.T., Delhi) spoke on the acclocarmine method 

of staining with reference to Cytological studies in plants with small 

‘ chromosomes. He said : 

Ill small chromosome plants, lack of proper differentiation by staining between 
the cytoplasm and nucleus hampers critical studies of meiosis in microsporocytes. 
The amount of iron added is an important factor in acclo-carmine staining and 
attempts have been made to standardise the procedure in this respect thereby 
saving the individual worker from undertaking empirical efforts. Fixing the 
anthers in propionic-alcohol (3 parts of absolute alcohol and 1 part of propionic 
acid containing saturated Ferric acetate) for 24 hours and smearing them in pro¬ 
piono-carmine gives bright staining in many members of Graminae with very small 
chromosomes. The nucleolus is also stained prominently. This technique with 
slight modifications can be used with advantage by those interested in the Cytology 
of small chromosome plants. 

4. Shri a. K. SHARMA (Calcutta University) dealt with improvements in 

Chromosome fixation and staining. The following is a summary of his 
coutribution : 

The principal lines of progress and the advances in knowledge thus attained on 
fixation and staining in recent years have been indicated. The works of author 
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and his associates in connection with a number of new techniques have been 
briefly summarised. Coumarin technique of Sharma and Bal has been recom¬ 
mended for plants with long chromosomes. The same is true for Phenol technique 
by Sharma and hhattacharyya and Hormone technique of Sharma and Mookerjea. 
Aesculiu has been suggested for Palms (Sharma and Sarkar). Paradichlorobenzene 
method has been found to be the most widely applicable one and is specially 
suited to those with high chromosome number (Sharma and Mookerjea). All these 
methods have been published from time to time in different journals and these 
have enabled the authors (Sharma, Sharma and Sharma) to establish a new 
theory of speciation in vegetatively propagated plants. 'It has been emphasized 
that the so called “mutagenic*’ chemicals can be effectively employed in chromo¬ 
some analysis if applied in concentrations below the subnarcotic one. Trials with 
even inm free water (Sharma and Sen) have shown the property of clarif 3 'ing 
chromo.some structure in certain plants when even the standard prefixatives fail. 
It is therefore suggested that the change in plasma visco.sity, nece.-isary for chromo¬ 
some .scattering can be brought out by any change in the surrounding medium, 
even in whatever minimal concentration it is changed. Therefore different plants 
respond to different chemicals, depending on the degree of vi.scocity change they 
require for llie-ir chromosome clarification. About the staining cum fixing. 
Orcein/liCl mixture has been considered to lie the best, though it may cause 
fragmentation if the heating is prolonged for a few second.s more. 

5. *T. N. KIKXSHOO (Amritsar) ; Chwmosomes from herbarium sheets of 

Impatiens. 

The pollen grains of the iiorth-we.st Himalayan species of the genus Impatiens 
have been studied. They contain at shedding the crescent shaped generative 
luiclens in prometaphwse and a faint tube nucleus. The generative nucleus often 
reniain.s in that \cry condition in the pollen of pressed specimens. Riped but 
undehi.sced anthers are soaked overnight m a separate solution of Iron acetate in 
45% Acetic acid niiscd and equashed with dilute acctoc.-irinine. I’repariitions are 
healed several times to boiling and by applying judicious pressure it has been 
possible to obtain reliable preparations of the species 1 . edgeworthii, /. amphorata, 
balfouri, balsamina, brachicentra, scabrida, thomsoni, amplexicaulis, roylei, and 
sulcata. 

6. "’S. S. BH.'VTTACIIARJYA (Calcutta) ; Culture of it radiated pollen grains of 

Impalieits and staining of the chromosomes in the pollen tube. 

Investigations were undertaken to determine the pattern of lieterocliromatine in 
the chromosomes of different species of I in pal lens and to study the comparative 
effects of X-radiations on them. Out of several species, I. balsamina (2n = I4) and 
I. sultani (2n=16) as well as I. Holsti (2u = I6) showed great hulk of heterochroma- 
tine in their chromosonie.s. The pattern of the distribution of heterochroma tine in 
the chroino-somes was also varied and different from speedes .to species. Subse¬ 
quently, experiments were mainly conducted to determine the differential X-ray 
sensitivity among the definite lieterochroniatic pattern of Impatiens species. The 
pollen grains after anthesis are alre.n(Iy ready for germination. The pollen grains 
of most of the species germinate in a variety of solutions of sucrose, lactose, etc. 

The pollen grains were X rayed after anthesis when all of them were in the 
same nuclear phase. The schedule for culturing the pollen grains to obtain the 
be.st results is given. The experiments in culturing irradiated pollen grains of this 
species were extended to other plants and coiisistantly good results are being 
obtained by employing this technique. 


• Only abs.tracts were received but persons did not attend. 
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Mr. Vishnu Mittre (Lucknow) spoke on staining technique used by Palaeo- 
botanists and Dr. Ramanagina Singh (Baaaras) on staining of inicro-organisrii's. 

Prof. M. Sayeduddin, President of the Botany section summarised the observa¬ 
tions made by the various participants and thanked tliem for their co-operation 
in making the symposium a success. 


ri. MODERN TRENDS IN TAXONOMY • ^ 

1. RiiV. Father II. S.XNTAPAU (Bombay) opened the discussion : 

There are two common and clearly defined tendencies on the subject of 
Plant Taxonomy among botanists, (a) That what truly and nearly matters is the 
correct and easy identification of plants by any means, the .simpler the better. 
(b) That only through the proper study of plant anatomy, cytology, embryology, 
etc., can plants be classified and identified. 

These two views are not contradictory. The study of anatomy, cytology, 
etc., is essential for the proper understanding of plant phylogeny and for 
the placing of the plant in the proper genus, family, order etc. No system of 
classification can be built up if those branches of botany are ignored. 

In field practice, however, what is needed most is an easy and .simple method 
through which one can arrive at the correct identification of a plant; it matters 
little how artificial a key is, provided it serves the purpose. 

Further even though field systematists will base their identification on gross 
external characters, it is clear that such characters are intimately linked with 
and dependent on the cytology or genetic constitution of the plant, its anatom}- etc. 

In a word intense study of the plant in all its aspects mu.st be continued, as 
all are needed for the proper identification of species; external characters will 
continue to be the basis of classification for field or herbarium workers; internal 
characters will be the basis of phylogenetic systems of plant taxonomy. 

2. Dr. B. M. JOHRI (Delhi University) : Taxonomy from an embryologist's froinl 
of viexfj. 

During recent years embryological data has often been used in solving taxo¬ 
nomic problems. Some evidences on the systematic assignments of Exocarpus, 
Trapa and Butomus are* considered here. 

Exocarpus ; Due to some resemblance with the fossil genus Sarcopus, Gague- 
pain & Bourean (1946, 1947) have included Eicocarpus in the gymuosperms near 
the Taxaceae. Lam (1948) places it in the Protoangiosperraac along with Sallx 
and Casuarlna. On the basis of floral and stem anatomy, Smith & Smith (1943) 
and Swamy (1948) regard Ehrocarpus as a specialized genus of the family Santa- 
laceac. Sussenguth (1954) suggests that a study of its embryology is necessary 
to decide this issue. 

P. Maheshwari & Mana.si Ghosh (1955; see also P. Maheslnvari, 1954) have 
investigated the embryology of E. cupressiformis and E. spartea. The main 
features are : fibrous endolhecium, 2-cellcd pollen grains, ovule without any clear 
distinction between nucellus and integument, monosporic 8-nucleate embryo sac, 
Cellular type of endosperm with chalazal haustorium, transverse division of the 
zygote, long suspensor which proliferates to give rise to additional embryos, and 
a ‘naked’ seed where the pericarp directly surrounds the endosperm. A com¬ 
parison with the embryology of other members of the Santalaceae fully justifies 
the inclusion of Exocarpus in this family. 

Trapa : At various times Trapa has been placed in the family Onagraceae. 
(Bcntham & Hooker, 1883), in the Hydrocaryaceae (Engler & Prantl. 1924), in the 
pub-order Trapoideae aa an appendix to Onagraceae (Hutchinson 1926), and in a 
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monotypic family Trapaceae (Pulle 1938). The cmbtyoiogicai study o£ Tra^a 
bispinosa (Manasi Ghosh, 1954) reveals that it has a bilocular, semi-inierior ovary 
with a single pendulous ovule in each locule. The embryo sac conforms to the 
Polygonum type, the endosperm appears to be lacking, the embryo has a charac¬ 
teristic coiled suspeiisor and one of the cotyledons of the dicotyledonous embryo 
remains mrested. 

On the other hand, the Onagraceae has an inferior, tetra-locular ovary with 
many ovules in each chamber, the embryo sac is of the Oenothera type, the 
suspensor is short and inconspicuous and the embryo is typically dicotyledonous. 
Ill view of these features, erection of a separate family Ilydrocaryacene or 
Trapaceae to include Trapa is quite appropriate. 

Butomus ; So far most systematists have included Butomus in the family 
Butomaceae along with Btitomopsis {--TenagocJiaris), Limnocharis and Ilydroclcis, 
Picliau (194fi) ixiints out that on morphological grounds the last three genera 
should be transferred to the Alismaceae and Butomus alone should be retaiucd in 
the Butomaceae. 


The most outstanding difference in the embryology of (a) Bufomopsis, Limno¬ 
charis and Hydrocleis, and (b) Butomus is that in the first three genera the 
embryo sac is bisporic (Allium type) and five-nucleate {sec Johri, 1936; 1938a, b) 
whereas in Butomus it is monospori (Polygonum type) and 8-nucleale (sec Holm¬ 
gren, 1913; Roper, 1952). Moreover, in Butomus, a parietal cell is often cut off. 
Thus, on embryological grounds Butomus stands quite apart from the other genera 
which closely resemble the members of tlie Alismaceae, Sunder Rao’s (19.53) 
work further confirms that “Karyologically and morpholo,gically Butomus unibelUitus 
is distinct and different from the other allied genera of the family.” The pre¬ 
sent evidence, therefore, supports Pichon’s realignment and only Butomus may 
now be retained in the family Butomaceae. 

Similarly, the embryological data also justifies the assignment of Co cidiphyUum 
(Swam}' & Bailc\', 1949) (o a separate family, the Cereicliphyllaceae; of Zygogynuin 
(Svvamy, 1952) to Wiuteraceae instead of Magnoliaceae; of Alaugium (Ciopinath, 
1945; Mitra & Dalia, 1949) to Alaiigiaceae instea<l of Coruaceae; and of Sphenoclea 
(Subrainanyam, 1950) to .Sphenocleaceae iusLead of Camp.inulaccae. 

The foregoing account is an undoubted evidence that embryological data is 
helpful in the solution of taxonomic problems. 


3. Hr. II. h. CHAKRAVARTY (Calcutta) : A study from the Cucurbitaccae. 

The concept of plant classification has been greatly moulded by many facts of 
plant science opened by endeavours of experimental scientists through decades. 
The problem taken up by the classical taxonomists covering Prc-Ifinuean, Linnean 
and Post-Rinnean periods has been attacked from many angles by the present 
day cytologist, experimental morphologist, anatomist, geneticist, phytogeographer, 
ecologist, embryologist and palaeontologist with a single central purpose of find¬ 
ing the natural interrelationships of affinity between the individuals or groups of 
individuals and their origin. The problem is yet a debatable one but facts 
gathered from the different branches of botany have placed the taxonomist on a 
sounder fooling today, in his attempt to construct a uear-lhc-ideal tree of evolution. 

In this discourse, I liave stre.ssed how the facts of floral morphology, the 
pattern of the construction of flower, the so called skeletal structure of the repro¬ 
ductive organs and their mechanism help ns enormously to arrive at a reasonable 
conclusion of interrelationship.s of plants in the chain of evolution. The vasculari¬ 
zation of the floral system points out the real morphology of an organ. Tn the 
family Cucurbitaccae the author has shown how the different genera or species 
are tied up by a somewhat parallel pattern of construction, the evidence of their 
evolution from a common stock. The arrangement of androecium in Cucurbitaccae 
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in different groups show definite geometrical patterns in the organic fforal mother 
axis. 

4. Dr. G, PANIGRAHI (Cuttack) : Synthetic Taxonomy. 

Systematic toxonoiuy is fundamental to the study of Biology. The >, delimita¬ 
tion of the bouudfiries of the species following the principle of “typification” is 
based traditionally on their gross morphology and ge(»graphical distribution, but 
the modern trends in taxonomy are to provi<le clues to the solutions of evolu¬ 
tionary problems. For this, one must make use of all the significant character 
differences between two taxa and this must include cytological, genetical, physio¬ 
logical, ecological, anatomical, palynological and biochemical characteristics of 
the organisms concerned. 

5. DR. INI. S. vSWAMlNAl'HAN (New Delhi) ; The Problem o] Intraspecific 

Chromosome Races in Taxonomic Classification. 

Although jiolyploidy has been recognised in nearly half the members of the 
plant kingdom, uitra-specific polyploidy has been reported for less than 7% of the 
species of aiigio.sperms and more than 90% of tlicse polyjdoid types or chromo¬ 
some races have )/ecn described as di.slinct .species. The following evidence from 
recent cytogenetic and cyto-taxouoraic woik has created doubt about the existence 
of really intra-specific chromosome races in seed-propagated non-aponiictic plants. 
First, chromosome races which were classified under single species have invariably 
found to be distinct both genetically and morphologically. Secondly, typical 
autopolyploid plants are almost non-existent in nature except in apomicts. Tliirdly, 
differences in chromosome number often reveal a strong genetic isolation barrier 
either as a relation cross-incompatibility or h)’biid sterility, and fourthlj', even 
allopolyploids derived from hybridization between species having widely different 
homologies may resemble one or the other of their parental .species so closely 
that they ha\'e not been recognised as distinct by taxonomists. The writer's 
investigation in two tuber bearing Solanuin species in which chromosome races 
were identified, .supports the view that chromosome races are in most cases distinct 
species and should be named as such. 

The study of intra-specific chromosome races, besides being of taxonomiial 
interest, is also of considerable practical importance in plant indicator studies with 
reference to various purposes. 

6. Dr. AM'IYA KUMAR DATTA (Calcutta) : Role of vegetative amtomy in 

Taxonomy. 

It has been realised by taxonomists that a systematic, classification based on 
external morphological characters can hardly be phylogenetic, but in order to be 
phylogenetic, it should include all evidences derived from morphological, anatomi¬ 
cal, cytological, ecological and other studies. 

In recent years, the role of anatomy as an aid to taxonomy has been proved 
to be of special importance particularly where tlie material is incomplete. 

So far, anatomy of secondary wood used to receive more attention than anatomy 
of other parts of plants; but anatomy of latter was strongly advocated for taxono¬ 
mic purposes at the symposium of Dinnean society (155th Session). 

The practical value of anatomical characters have beeai applied with profit in 
(1) the identification of commercial timbers, (2) tlie recognition of species, genera, 
families and orders of fossil plants and (3) the identification and control of 
adulteration of crude drugs and food articles of vegetable origin. 

The anatomical data provided in literature so far, are yet too meagre and in¬ 
complete when compared to mass of external morphological characters. Thus at 



Discussion: Botany 137 

the present moment the anatomical data, in most cases of taxonomic studies, 
cannot play their role properly. 

In taxonomic studies, characters which may be considered to be of importance 
must be relatively fixed and non-plastic, and ecological and physiological characters 
are to be avoided, A contribution of anatomical characters, rather than single one, 
should be taken into consideration for taxonomic purposes. 

The international Association of WckkI Anatomists and also Metcalfe ei al 
(1942-43) in the Tiimean Society Symposium gave outline of the foliar and cauline 
characters that are to be relied on for diagnostic purpo.scs. 

livamples have been cited in the paper in .support of the revision of the 
existing systems of classification with the aid of anatomical characters in addition 
to morphological and other characters. 

Lastly', it may be mentioned that the study of vegetative anatomy of a few 
species of the family Acanthaceae by the author reveals that the different genera, 
at least a few need re-distribution and they should be shitted to suitable positions 
in existing systems of classifications, 

7. SURi R. SESIIAGIRI RAO (Botanical Survey of India, Calcutta) : 

In spite of the remarkable progre.ss in the study of embryologj', cytology, 
anatomy and other allied aspects of internal morphology, the classical method 
followed in the study of plant taxonomy', namely, the study of external morphology 
still occupies a unique place in jilaut ta.xonomy and forms the most important 
basis ill the identification and nomenclature of [ilants. However, it has been 
accepted that in modern study of plant taxonomy, the value of data offered hy 
the study of various aspects of internal morphology noted above ha.s been immense 
as subsidiary characters and more particularly in clearing up some of the intricate 
problems in relation to the specific and generic affinities and sometimes in estab¬ 
lishing their status. Classification and identification of plants primarily on the 
basis of the study of the internal morphology cannot be practical and will end in 
niter confusion. 

An example how the anatomical data have been useful as supiilenientarv 
characters m the case of much discussed problem of the affinity' of (Ircwia Linn, and 
Microcos Linn, and their generic status has been explained, pointing out how- 
much beneficial it would have been if cmhryological, cytological and other allied 
data on internal morphology wdth regard to these two genera are available in 
establishing their affinity and status once for all. 

8. Prof. S. P. AGHARKAR (Poona) : 

Prof. S. P. Agharkar pointed out that it is not true to say that all systems 
of classification are purely' based on exoniorphic characters, although the external 
characters do form the basis for taxonomic classification. P\jr field determination, 
the external characters are very helpful. Other evidences are useful for finding 
out minute differences and also in distinguishing critical species. 

9. SHri VTSriNU MrrTRR (Lucknow) dealt with the value of Pollen inorf>hology 

in taxonomy. 

10. *Dr. T. N. KHOSHOO (Amritsar) : Biosystematics of Sisyuibiium irlo Liun. 

Sisymbrium irio Liu«. is the only species of its genus that grows in tlie 
Punjab plains. It is highly ix)ly-typic. So far only one ty'pe of hybrid (3.x) has 
either been seen in nature or obtained experitnentally. The. nature of the isolating 
mechanisms is being intimately followed. Classical taxonomy recognises all the 
races under one variable species, 5. irio Linn. A comparison with the Linnean 
holotype reveals that it resembles only the hexaploid race. There is ample 
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evidence for its taxonoiuic revision, and S. hio, as conceived under classical 
taxonomy, should not remain as one unit. 

11. *Shri SAUL KUMAR CHATTRRJRR (Darjeeling) : Modem Trends in Plant 
Taxonomy. 

Plant taxonomy, dealing with the orderly arrangement of plants, arrives at its 
principles by the method of analysis, comparisons, and contrast and by the method 
of synthesis attempts to reduce to order what otherwise appears chaofcic. Tt is now 
gradually becoming clearer and clearer that our observations to understand the 
principles of taxonomy should not be confined to the laboratory nor to the her¬ 
barium only; they should be supplemented by extensive .studies in the field, for 
only in this way shall we learn to appreciate the multitudinous variations which 
plants exhibit and to appreciate the problems that confront the taxonomist on every 
hand. 

Taxonomic study has among its objectives the learning of the kinds of plants 
on the earth and their names, of their distinctions and their affinities, their distri¬ 
butions and habitat, characteristics and the con elation of these facets of knowledge 
with pertinent scientific data contributed by research activities of related fields of 
botanical endeavour. All the.se products of taxonomic research are essential to any 
study of the natural re.sources ol an area, to studies of land potentials, to ecjalua- 
tion of resources of raw materials possibly suited to man’s needs in a multiplicity 
of activities. 

Modern taxonomic study shows that it is a science that is dependent on many 
other .sciences and they in turn are equally dependent on it. A taxonomist must 
have a knowledge of morphology, he must know not only the gross morphology 
of the plants with which he work.s, but if he is to comprehend the relationship 
of these plants he must often be conversant with studies of their embryology, floral 
anatomy, ontogenetical development and teratological variations. Modern syste- 
matists place considerable value on the importance of cytogenetic findings as 
criteria in delimiting the species and its elements; data of this character have 
proved to be of inestimable value in demonstrating the presence and taxonomic 
significance of exceptional chromosomal situations and of breeding behaviour over 
successive generations. In addition to an apprcciatioji and understanding of the 
contributory value of morphological, anatomical and cytogenetical findings, modern 
taxonomic studies reflect the significance of distributional patterns and of more 
detailed data concerning the extent of normal variation and its causes. All these 
wider view'points demonstrate the increasing dependence of taxonomy on the find¬ 
ings of related sciences; the product of modern taxonomic research is rapidly 
becoming one of the synthesis rather than of individual conclusions. Recent decades 
have witnessed a revival of interest in the science of taxonomy; a revival engendered 
in part by renewed explorations by the recognition that taxonomic groups 
are biological entities and not merely morphological aggregates, by a re-valuation 
of phylogenetic criteria in which wholly new concepts of group relationships have 
materialised, by extended field studies correlating morphological variations with 
environmental and distributional factors, and by a realisation of the sign'Seance of 
synthesis of all these related data toward the resolution of the problem,^ of syste- 
matics in the world's flora. 

Taxonomy, in its recent aspect, pays stres.s to the problems assoo.iated with 
the distributions of plants which again closely relates the migration of plants. 
Knowledge of plant distribution is pertinent to the determination of geographic 
area.s of origins of .species, of genera, and often of families—all factors that are 
important in determining matter of genetical relationships. These studies in dis- 

• Only abstracts were received but persons did not attei^d. 
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tribution and geography bring taxonomy into the field of phylogeography, the 
enquiry into why a group occupies the area that it does, how long it has been 
there, how rapidly it is migrating, and what evolutionary trends it is showing. 
Studies with this wider viewpoint represent a synthesis of ecologic, genetic and 
taxonomic aspects leading to a l^etter understanding of a series of common problems. 

Presci.t-day taxonomists recognise that gross morphological characters are not 
always adequate to provide reliable means of differentiation between features that 
are of major significance from those of minor significance, or to serve necessarily 
ill the determination of genetical relationship between laxa. This recognition has 
resulted in the need for a re-valuation of all taxonomic work conducted by earlier 
devotees of the descriptive method, a re-cvaluatioii that will take into considera¬ 
tion, in addition to the morphologic.al criteria, all other scientific data pertinent to 
the situation and as contributed by allied botanical sciences. Thus the pre.sent-day 
taxonomy is based on the primary importance of morphological distinctness and 
offinity, but it is influenced appreciably by the findings of the cytologist, geneticist, 
anatomist, ecologist and others. 

Taxonomy is passing through a closing era of descriptive taxonomy and into 
an opening era of dynaiiiic systematics. To achieve the goal, modern taxoiioinisls 
should pos.sess the comhined training of a cytologist, geneticist, morphologist, 
anutoiuist and ecologist. He should know the correlation of the ecological and 
phylogeogr.aphical factors with the morphological characters. He should know the 
unlimited ojiporlunity for the bio-chemically trained physiologist who will work in 
concert with the morpliologisi, anatomist, and taxonomist on prohlenis of phylogeny 
of plants at all laxal levels. Modem trends in plant taxonomy demand the team¬ 
work and colldlioration of hotaiiists of all disciplines and the considered evaluation 
of data fixun all the sources, without any orthodox bias. 

In the end, Rev. I'aHier H. Sautapau (Jkunbay), summarised the contribu¬ 
tions of the various participants. He said that it is remarkable how taxonomic 
conclusions reached on exomurphic characters alone have been corroborated by 
cytologieal, anatomical, cinlnyological and other characters in most cases. 'Fhe 
latter, hov\ever, cannot he used before the plant is identified quickly in the field 
necessarily on the exomorpliic characters. All the other cvideiiees can as.sist to 
make Taxonomy jierfect. 

Prof. M. Sayeeduddin, the President of the Rotany section, who was in the 
chair, thanked the participants for their contrihulions. 


TIIR ROLE OF IMUSFUMS 

Prop, Mrs. hOMAI JAH MOOvS : 

The ideal Museum has been dreamed of but has not yet been built. The 
ideal Museum presents, in logical order, the entire story of the t'niverse, the 
earth and its inhabitants, together with their total relation to each other. Practi¬ 
cal limitations prevent such a museum from becoming a reality but the goal is there. 

The. scientist educator is concerned with the interpretation of nature rather 
than with its mere presentation. The day of the 1,000 stuffed animals in one long 
case is gone. The scientist-educator knows that man must see Nature as a whole 
since he must live as a whole being within its framework. Not only should the 
museum house the priceless objects of the earth displayed in dramatic settings 
that amaze and delight all who come to see it, but the Museum should be all 
things to all men. It should meet the needs of the housewife, the fanner, the 
industrialist, the teacher, the college student and the child. Each must find, 
among its offerings, an answer to his questions, an understanding of daily living 
and an appreciation of his own place in a highly compleK and interrelated world. 
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The Museums iu India should slop from producing artistic, historical and 
scientific side-shows and try to promote a scientific outlook. 

My impressions of the Museums which I visited in Kurope and America are : 

(1) An outstanding feature of Museums in the West is, the emphasis they 

place on popular education or informal education. 'In order to reach as large a 
number of people as possible, extensive educational programmes, both foj: children 
and adults are adopted by Museums. ■ 

(2) New interests and hobbies are stimulated iu many of the ,visit(jrs. 

(3) The rich resources of the museums are made available to class-rooms. 

(4) Sound and various mechanisms add attractiveness, thus making the exhibits 
visible. 

(5) The various clubs run by museums play a very important role in school, 
university and adult education. 

(C) 'J'hc live radio broadcasts from the museums are heard by a large majority 
of people. 

(7) The televised shows from the museum bring the museums very close to 
the people. 

(8) The free film and filmstrip shows accompanied by lectures are very atten¬ 
tively heard by a large audience. 

(9) The library and research facilities for scholars are gallore. 

(10) vScrvice to the community in making them understand ait, archaeology, 
ethnology, applied and industrial art and science, music, rural art, painting etc. 
arc the main feature.-^ of the Museum. 

(11) Buses bring the children lo the museum. 

(12) The latest word iu museums is “Museums on Wheels’’. The mobile units 
are a novelty in modern educational technique. The Travelling Trailside Museum 
of the Cleveland Museum of Natural Hi.itory serves not only the rural com¬ 
munity but hospitals, orphanages, schools and rural colleges. 'I'he exhibition trailer 
is towed by a towing tractor. 

Thus the museums of the West through their progr.nnmes of popular aiul 
.scientific education for children and adults contribute to the economic and cultural 
life of their communities. 

In India also a venture in this field is called for. 


I. 


NltKDS FOR THE STUDY OF PHYSICAL ANlTlROPO- 

' LOGY. 


Section of Anthropology and Archaeology. 

Chairman ; Du. M. N, Basu. 


I. Dr. S. S. SARKAR (Calcutta) opened the discus.sion ; 

In India, inspite of nearly half a century of anthropological studies, mainly 
under the aegis of the various Governments, very little data on physical Anthro¬ 
pology have so far accumulated and the applied anthropologist is handicapped 
for this absence of data in the elementary problem of personal identification, one 
of the professed purposes of physical anthropology. Teaching in anthropology is 
gradually increasing in India and the Universities too, lack in having a uniform 
curriculum of studies iu Anthropology. In the absence of trained personnel, 
anthropology has been the happy treading ground of amateurs from all disciplines. 
The basic need is to form a uniform syllabus of studies in the Universities, where 
every physical anthropologist should have a fundamental background of biology 
and other sciences of the intermediate standard at least. A good knowledge of 
Zoology and Comparative Anatomy is essential for a physical anthropologist, 
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l^volutiouary outlook is conspicuously absent in the physical anthropology of India 
for which adequate biological knowledge is necessary. Human Biology or human 
heredity has advanced very little in this country although they could be of much 
use in problems of national welfare. vSelection of subjects is a basic problem in 
anthropology and tins involves knowledge of certain elementary principles of 
genetics, ijveu in 1964, we find in works done in a Government institution, 
peoples being lumped under a linguistic or provincial title without any regard to 
mating groups whatsoever. 

Teaching at Postgraduate level at the Universities should be more utilitarian 
and this can only be possible if at the graduate level of studies the fundamentals 
are thoroughly taken up. An experimental and scientific outlook is the basic need 
and only those trained in the fundamentals of .science should be accepted for Post¬ 
graduate studies. It appears that the lack of scientific outlook and training is the 
main cause of the present dismal position of physical anthropology in India to-day. 

2. Mk. M. K. nag (Calcutta) pleaded for the standardisation of soinatometric 
measurements and read his paper. 

The present trend of the physical anthropologists is to give more and more 
emphasis on genctical studies, but it will not be possible to altogether discard the 
use of physical measurements in the study of physical anthropology. 'I'he chief 
object of taking physical measurement.^ of different groups of people is to make a 
racial classification of the groups on a rational basis. It is, therefore, essential that 
the measurements taken by dilferent anthropologists on different groups of people 
are strictly conqxirahle. 

Prof. P. C. Malialaiiabis showed in a remarkable paper in Eioinetrika in 1928 
that about 55% to 70% of the somatometric ineasureinents taken by ten renowned 
aiithrojiologisls of the world were quite uselc.ss for the purpose of comparison 
owing to lack of agrteineiil in definitions and leclini([uc, althougli all the.se measure¬ 
ments (with one exception) were taken after the Tnlernational Agreement of Monaco 
on Anlhroporiielric Measureuieiits in 1906. Since then some progress has been 
made in the standardisation of somatometric mcasurenient.s and Martin’s classical 
book published m 1928 has helped much in that direction. 

India presents a special problem in this respect. It is a vast Country inhabited 
by about 340 millions of people comprising a large number of ethnic groujis. 
It is not possible to make a complete study of the racial classification of the peoples 
of India on the basis of physical measurements taken by a .single anthropologist 
or even a few anthropologists, however efficient they may be in their technique of 
measurenient or liowevcr rigorous may be the statistical metbod.s applied. It needs 
an exhaustive and sy.steniatic collection of comparable somatometric data by a 
number of trained anthropologists. During the last few j'ears, eminent anthro¬ 
pologists in India have, however, expre.sscii the view that the .somatometric measure¬ 
ments taken in India by different antbrojiologists are not comparable to the desired 
extent. So it is of primary importance that sometliing should be done in India 
for the standardisation of soinatometric mcasurenient.s, which is, I think, one of 
the basic requirenienls of physical anthropology in India. 

The best way to do it is to conduct experiments in which the same characters 
of the .same .scries of subjects may be measured by different onlbropologists in¬ 
dependently. These experiments, if conducted in all the anthropological centres 
of India, will provide valuable data for (i) the modification of the definilions of 
some charactei.s, (ii) elimination of some characters and (iii) .the preparation of a 
standard list or a .series of standard lists of characters. vStatisticians may be of 
help to the anthropologists in this matter. The only instance known to me of 
such an experiment in India is one conducted in the Anthropological Department 
of the Calcutta University where three anthropologists took independently the 
measurements of 4 characters on a series of 50 subjects. It is essential that similar 
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experiments should be conducted on a larger scale in all the centres of anthropology 
in India. 

3. Dr. N, DATTAMAJUMDAR (Calcutta) said that standardisation was not pos¬ 

sible as all efforts had failed in this direction. 

4. Mr. vSACIiCIlIDANAND.A (Ranchi) held that after a basic grounding in general 

anthropology at tlie under-graduate level it is desirable for Universities 
to specialise in separate branches of the subject. • 

5. Dr, G. R. GAYRIO (Saugor) suggested for deep consideration for this and 

requested the chairman to form a sub-committee. 

The chairman Dr. M. N. Basu was glad to announce at the end of the dis¬ 
cussion the resolution that was adopted. 

‘It was resolved that the Anthropology section is disturbed at the lack of co¬ 
ordination in the training of students and researchers in this subject and therefore 
it requests the Indian Science Congress to iiifoim tlie Government and Universities 
of this resolution and furthermore it requests the Indian Science Congress to call 
a conference at an early dale for the discussion and drawing up the detailed 
curricula proposed. Meanwhile a sulx'ommittce has been constituted consisting of — 

1. Prof. P. C. Mahalanobis—Chairman. 

2. Dr. N. Dattamajuindar 

3. Dr. S. .Sarkar 

4. Ur. G. R. Gayre 

to frame the initial memoranda for this conference.’ 

II. SOCIAI, ANTHROPOUKIY AND SOCIODOGV. 

1. Prof. NIRMAD Kl'MAR BtlSE (Calcutta) in opening the discussion said : 

In recent vears isociology h.is tended more and more to deal with abstractions 
while social anthropology has been concerned more with wholes. There was a 
time when Sociology under the influence of I'lvolutionisiu, tried to frame gene¬ 
ralities. Anthropology was also subject to a similar influence; but has sw'ung 
round to an appraisal of the uniquenesses of specific civilisations. 

, In India, we have lately been moving along the latter direction (for instance, 
in the works of Srinivas, Dube, Sanna and others). 'It may be useful for us not 
to give up altogether the other approach, but look for generalities as well. 

Some work of a more fundamental nature may also be fruitfully undertaken; 
one such being the influence of social customs relating to marriage on the physical 
type of the groups concerned. 

2. Dr. N. DATTAMAJUMDAR (Calcutta) traced the ancestry of anthropology 

and sociology and said bow they co-operated and covered some common 
grounds. 

3. Mr. SACHCI11D.\NANDA (Ranchi) pointed out that the recent trend jn 
social anthropology is to lake up problems. Applied social anthropology made 
anthropologists lake up such problems. With tribes disappearing social anthro- 
pologist.s were turning to more sophisticated people. In England the social 
anthropologists were nearer to sociologists than anywhere else. The schism 
between physical and cultural anthropologists is complete. In America the tradi¬ 
tion of Boas and Kroeber was still being followed. In India we should try to 
.specialise in one branch with an intelligent appreciation of other branches rather 
than dabble in all the branches. The fences between sociology and social anthro- 



Discussion; Medical and Veterinary Sciences 143 

I)oIogy had vauished and the door opened was interdisciplinary co-operation in 
social sciences. 

4. JYOTlRMOYifE SARMA (Calcutta) {In Absentia) ; 

Social Antliropology is essentially an outcome of the functional school of 
cultural anthropology and is distinctive from descriptive ethnography, and historical 
ethnology. The object of social anthropology is to study in details a given society 
in its entirely by noting the interrelationships of the various institutions within 
it. The interest of social anthropology lies on the general attributes of that society 
which, when compared to general attributes of other societies, may lead us to 
make generalizations on the nature of Society itself. 

Social anthropology thus merges with sociology. The latter discipline regards 
its subject matter to be “human society”, or “the group life of man”. More 
specifically, the sociologist studies social relations, social institutions, social jiro- 
cesses and social trends. The difference between social anthropology and sociology 
may be explained only in tlie light of history. As anthropology has been a dis¬ 
cipline which studied non-European peoples, most social antliropological studies 
have been made of non-European societies. Sociology, on the other hand, although 
based on the writings of the social philosophers, developed as an emiiirical science 
in the studies of American communities and social institutions. Sociology has 
come to mean the study of urban .societies. 

In India, studies of tribal and village communities may be said to belong to the 
realm of social anthropology. But where .should the studies of urban India belong? 
There is no reason as to why such studies should not be called .‘.ocial anthropo¬ 
logical, except in the definition of social anthropology itself. Due to the hetero¬ 
geneity and vastne.ss of urban areas, the urban sociologi^.! is forced to limit his 
research to selected parts of the city, or to particular urban institutions. But in its 
emphasis on studying a given society in its entirety, .social antliropology leaves 
no coii.sidcratioii for such sectional studies. 

The discussion was rounded off by ilie chairman Dr. AI. N. Ik.sii. 


1. THlt PR011I.KM OF RURAL HEALTH. 

Section of Medical and Veterinary Sciences. 

Chainimi : Dr. Sitrodh AIitra (Calcutta). 

1. Dr. K. C. K. E. RAJA (New Delhi) : 

In opening the symposium Dr, K. C, K. I?. Raja (New Delhi) stressed the 
impoitance and urgency of the rural health problem and poiiileil out at the outset 
that 82-7 per cent of the population live in the villages, llic average density 
being 525) persons per sq. mile. He also stated that while the need for rural 
liealtli development was undoubtedly great, there were many difhcnliies in the 
formulation and execution of the necessary mea.snres, the removal of which should 
be the essential preliminary steps towards succe.ssful programme of action in 
future. He then mentioned about the following important difticultie.s : 

(1) 'Improvement of health and welfare nt the people depends largely upon the 
financial assistance from the local community but 75 per cent of the villages in 
India having less than 2000 population and the economic status Ijcing low ade¬ 
quate funds w’ould not be available for health, ediu'ation and other needs of the 
people. Sparse distribution of population in certain parts of tlie country makes 
much more difficult the execution of measnre.s for iraprovemeul, such as, personal 
health services for preventive and remedial care, provision of safe water supply^ 
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proper disposal of human wastes and maintenance of sanitation at a reasonably 
satisfactory level. 

(2) Unwillingness of all types of health workers to live and work in the 

villages for prolonged periods is another important obstacle to the development 
of proper services in rural areas. This is largely due to itiadetiuacy of araneties 
in the rural areas such as, unsatisfactory housing coitditions, difficulty c^' trans¬ 
port, insufficient facilities for the education of children and laik of opportunities 
for recreational and cultural pursuits etc. • 

(3) The state of affairs under which a young doctor has to function in a 
medical institution in the rural areas may ajipear to him to be wholly dishearten¬ 
ing. Tack of laboratory. X-ray and anaesthetic services and opportunities for 
consultation with specialists which he considers as the essential requirements of 
modern practice, discourages him to work in the ruial areas especially in the 
absence of any specific training during lii.s medical course which could stimulate 
in him .sufficient initiative, imagination and adaptiveness to cope with the new 
and unfamiliar conditions in the rural areas, lie is always apprehensive of being 
reduced to the level of quackery practice. 

Dr. Kaja then pointed out that the health of the individual and of the com¬ 
munity was influenced by a variety of factors and that cuiativc and the preventive 
aspects of medical care formed only one among the many mea.sures that are 
necessary, c.g. a healthy environment to live in, sound nutrition, elimination 
of hazards to health associated with employment, facilities for recreational and 
cultural pursuits and above all, practice of hygienic mode of living. Therefore the 
proper setting lor improved health could only be created by an all round advance 
in the standard of living and that almost every activity de,scribed towards national 
development had its bearing on the problem of health. He, however, wanted to 
confine his considerations on some major matters relating to the organisations of 
services for preventive and medical care to be prtivided for the rural population. 
In this connection he gave a brief resume of the national health programme 
launched under the First Five Year Plan and that w’hich was likely to be launched 
in the Second Fii'e Year Plan. These, among others, included the national cam¬ 
paigns against malaria, tuberculosis, filariasis and leprosy, provision of health 
units and maternal and child care plans, a siniultaneons approach to the problem 
of environmental hygiene including water supplies and other sanitary measures. 
He then briefly described the progress so far done in each of the above projects 
and he felt that the Government’s attempts were proceeding on satisfactory lines. 

According to the speaker the above national campaigns for improved health 
could be promoted only by the creation of the ncce.ssary trained personnel of 
different types. The minimum requirements to push the pban to success are 
doctors—90,000, nurses—80,000, midwives—80,000, health visitor.s—20,000, mir.se-dais 
and dais—80,000 and sanitary inspectors and health assistants—40,000 as again.st 
70,000, 22,000, 26,000, 800, 6,000 and 4,000 respectively which would be available 
in the country by 1956. Besides above the country would need pharmacists, 
dentists, technicians of various types. Considerable augmentation of medical and 
dental colleges hospital facilities and training of auxiliary personnel would be 
needed. 

To overcome the difficnlties mentioned above Dr. Raja made the following 
recommendations : 

(1) Considerable augmentation of facilities for training of all types of health 
personnel. 

(2) Grant of a special pay for service in the rural areas, provision of local 
transport and granting of a subsidy towards education of children. 

(3) Creation of a special cadre and appointment of full time officers without 
private practice to undertake both curative and preventive medical care. In this 
connection, the speaker pointed out thdt the medical education was the longest 
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and the most costly of all professional training and that it would be unjust to 
offer the same scale of pay and emolmnents as that of the officers of the adminis¬ 
trative services. 

(4) There should be rotation of service between the rural and urban centres 
to avoid discontentment and monotony. Short refresher courses should also be 
introduced. 

(5) The rural medical institutions should be provided with the facilities of 
laboratory and X-ray plants, at least as a part of long terra measures. While 
the importance of these services cannot be denied the training should be so 
organised that the medical officer could ordinarily do without them in the rural 
areas. 

(6) The rural hospitals and dispensaries should be linked to the more elalx)- 
rately staffed and equipped institutions in urban Centres. 

(7) The principle of contributory health schemes as suggested by Col, P. C. 
Datta should be supported and attempts should be made to work it up. In this 
scheme the annual contribution of the families should be graded up from Rs. 10/- 
to Rs. 25/'-. The amount thus collected .should be supplemented by the District 
Board and the State Oovernment, each at the rate of Rs. 2/8/- per annum per 
capita for families with income below Rs. 500/- per year and Rs. 2/- ])Ci capita 
for those with income between Rs. 500/- and Rs. 900/- per year. 

Place of indigenous system of medicine in a national health pwgiamme : 

The spdaker then discussed the place of indigenous system of medicine in a 
national health pro.grammc for rural areas. He said that one point which might 
be missed by the people was that the existent indigenous sy'stems represented only 
a state of development of tnedicine which at one time was at a high level of 
excellence but the world had moved a long way from that lime. On the other 
hand, modern medicine with the help of all the available resources of the phjsical 
and biological sciences attempts to interpret health and disease and promotes 
measures to cure and prevent sickness and contributes to the advancement of 
man’s general sense of well-being. The extent to which success has been 
achieved in reducing morbidity and mortality and in prolonging life and in increas¬ 
ing the working capacity is phenomenal and there can be no going back on the 
progress achieved and the rural population has as niuth ri.ght to ask for the 
best medical care as the inhabitants of towns and cities. Antimalnrial measures, 
mass campaigns against venereal diseases, the use of newer drugs in tulxircnlosis 
etc. have all demonstrated what can be achieved by adoption of modern methods 
in the field of medicine. Pic was not, however, in favour of total condemnation 
of the indigenous systems and he advocated the following five points programme : 

(a) There should be an adequate provision for research with these systems to 
incorporate those w'hicli prove valuable. 

(b) Qualification in modern medicine .should be made a prere<iuisite for train¬ 
ing in the indigenous system of medicine as adopted in PhvS.A. and U.K. for 
training in Homoeopathy. 

(u) The Central and the State Governments should declare that modern 
medicine will be the basis for development of national health services. 

{d) The practitioners of all indigenous systems should be iegi.stercd through¬ 
out the country, and after a particular date, no others should be permitted to ,get 
themselves admitted to these registers except tliose who fulfd the second condi¬ 
tion. Even with this restriction tliere would still remain a considerable number 
of practitioners of the indigenous system for about 25 to 30 years to come, to 
serve tho.se who desire to be benefitted by them. 

(e) Implementation of the above principles should be carried out on an all- 
India basis, the necessary parliamentary legislation being undertaken at an early 
date, 
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In emplia.-jising the above five points Dr. Raja mentioned about what China 
had been doing for the health of her people. While she was making use of 
the practitioners of their indigenous system to provide medical care for those who 
wanted, she uas pushing forward her programme for training personnel in modern 
medicine and stopped the training of practitioners in indigenous systems. Similar 
decisions should be adopted by India and those who are already practising indi¬ 
genous system should be given further training so that they can be employed 
for preventive health work. 

Finally, Dr. Raja slated that (he rural health programme should be considered 
as a part of the total scheme of improvement of life of our village population 
which include.s improved agriculture, diversified employment, better housing, more 
abundant of food, raising of standard of education and culture etc. Conquest of 
disease, amelioration of suffering and enlargement of man’s capacity to enjoy life 
etc. are the fitting rewards to be earned by the workers in the field of health. 

2. DR. SRSHAGIRI RAO (Bangalore) ; 

Dr. Sesh.ngiri Rao (Bangalore) stated that the importance of the problem of 
rural health in India could not be over emphasized when it was realised that the 
bulk of the population in 'India lived in the villages. The subject was difficult 
to tackle because a number of interrelated factors such as, illiteracy, superstition, 
ignorance, traditional customs, insanitary environmental condition.s, overcrow'ding 
and ituide(]nac\ of houses etc. were involved leading to mal and undernutrition 
and high incidence and mortality in malaria, tubcrculo.sis, smallpox, diarrhoea and 
dvsentery, cholera and plague etc. In certain areas diseases like leprosy, venereal 
diseases, hookworm, guincaworm and so on were prevented. lie said that the 
crude death rate in India was much higher, 16-2 per 1000, than that in the w'eslern 
countries ranging between 81 to 11-4 per 1000 and the infants mortality rale was 
more than 4 times Jiigher, namely, 124-2 (rural), than the rates in western countries 
ranging between 18-5 to 27-2. In 'India 42% of the total deaths occur among 
children under 10 years of age as against only 6% in Rngland and Wales. The 
maternal mortality rate ranges between 15-20 per 1000 deliveries, the common causes 
being anaemia, sepsis, toxaemia of pregnancy, haemorrhage and accidents in the 
latter. He emphasised the great need for maternity and child welfare services 
to provide both institutional and domiciliary care of the mothers, and mentioned 
about the great .slu»rtage and death of trained midwife in the country. Among 
the- common cau.ses of infant deaths he mentioned prematurity, immaturity, broncho¬ 
pneumonia and septic rash. 

According to the speaker one of the vital rural health problems in India 
was (he problem of nutrition. He said that the diet was not only ill-balanced but 
short of total calories which averaged 1750 per day as against 2400-3000 calorie.s 
need and that compared to 1938 consumption of 1976 calories per day the figure 
had come dow'ii to 1625 calorics in 1953—a drop of over 350 calories. A .survey 
in the Mysore State revealed that 18% of the population had indications of some 
nutritional deficiency or the other. Great stress should necessarily be given on 
food production i.e, agriculture through the river valley projects. 

The speaker then dealt with the disease that w'ere causing devastations in the 
country and were nndennining the working capacity. Malaria headed the list 
and by itself was responsible for 37% of the total deaths and the benefits derived 
from the national malaria control programme has been phenomenal. For instance, 
an economic survey in the Mysore Stale following the institution of control 
measures revealed that for every rupee spent on malaria control, the return was in 
the order of 93 rupees. He was, however, of the opinion that as spraying of DDT 
could not be a continuous process whereas irrigation projects will continue to 
give wet cultivation area in and around the villages, he would recommend a two- 
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furloug dry belt around each village wliich he was going to adopt for the Mysore 
State. Further more, continuous public health measures would be necessary to 
keep vigilance over the effect of irrigation on the mosquito breeding. 

Speaking about Tuberculosi.s which now stood second in the list lie appre¬ 
ciated the h.C.G. Campaign but it lacked follow up piograinine. In addition to 
B.C.G. he advocated adoption of other additional mcasuris such as, iinproi einent 
of nutrition, housing and socio-economic conditions. 

The other diseases which the speaker discussed were smallpox, plague, leprosy, 
venereal diseases, hlariasis, hookworm and guineaworm. 

Fnvironniental sanitation was another important aspect of rural health problems 
which reciuh'ed immediate attention. This included provision of water supply, 
improvement of gcnetal sanitation, collection and disposal of niglit soil, hoiibtiig, 
control of food etc. Under the national rural waitr --uitply sclieiiios some crores 
of rupees had been provided but nteording to the sjie ikcr it was not necessary 
to have very elaborate arrangements to give protected water supply. The ordi¬ 
nary well with stoning, paiapct wall, platform and a soakpil wa, all llnit was 
necessary. The main defects of the tube well.-, w.as the la< k of inainten.iiice to keep 
them in good working order. Housing with much oveuiowuing adioiniiic; cattle 
sheds and lack of proper kitchens and b;.thing and wa-.lung ai r.mgenitnts also 
required n great deal of iniprovcTneiit. 

The speaker also mentioned about tlic lack of licaltli personnel. ITc, w'as in 
favour of cslable biuent of combined curaliee and jiree enlive medical care through 
the e^stablishiiients of chains of licalth ceiities. Alrcad\ the IMysorc \State which 
had been doing tin- jiioncenng Vvork had 1S7 jirimarv Innllli mill',, .seven or eight 
such units would he under a secoiidaiy unit and siven or ciglii such secondary 
units would be pbiced under one disiricl. doctor at file primary cc'iitre could be 
entrusted witli ail asjiecis of ])u1>lie health work iiieliuling the ])re-school care, 
medical inspection of ;'cliool clnklrcn, control of ejiideniic cli .esiscs etc. The 
.same ule-a of picixidiiig curative and ]niM<ili\c st rviocs by one .T'ciii v was the 
basis of the community project and National I-lxleusjon ■ crviccs Since it was ilie 
plan of llie (niverument to eover (iu- whole coinilt e w,t)i tin vfi-vicc's ii should 
lie considered as a liapjiy augury for the future. 

3. Dr, a. C. UKIIv (Calcutta) : 

Dr. A. C'. Ukil (Caleulla) suggested that the Govciuincnt -luuild have the major 
share in pnlilir licalih activities of our couiiliy Lhroiieb an iniegrated develojiment 
plan, and accoidingly the liealth centres should lie loealid in tlie NHS Iiloi'ks. Uor 
tile success of tin’s jikin co-operation of the people' and iln- doctors are cssemtial. He 
fixed the e>rdcr of priority and the integrated plan as follows : I'ood, slielter, clotli- 
ing, social security, education and health, imjiioi eniciit of socio-economic conditions 
is more important than anything else. He agreed with Dr. Raj.a’s suggesliem aliout 
tire indigenous system ol nieelicine and bcHeveel that medical men would have a large 
role to jilay in the context of national planning and the Rnial Health Services should 
be made more attractive. 

4. Dr. sacks (W.TT.O., New Delhi) : 

Dr. Sacks, W.IT.O. reprcbent.alive pointed out that the idea of medical relief 
should be rejilaced by that of medical care and that a part of the training of medical 
men should be in the rural area so that they become conversant with the diagnostic 
skill at the rural level, lie also suggested that the liealth and the social activities 
be co-ordinated and go baud in hand in the rural areas and that all the resources, 
should lie pooled for the success of these activities, 

20 
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II. IMPROVEMENT OF LIVESTOCK IN RELATION TO PUBLIC 
HEALTH. 

1. Dr.'p. G. PANDE (l.ncknow) : 

Dr. P. (i. Pande (Lucknow) opened the .s 3 ’niposium. He said that the improve¬ 
ment of livestock in the country was linked up with positive health, but no steps 
had been taken in the I'irst Five Year Plan to improve it. There was a considerable 
deficiencj’ of jirotein and particularly of animal proteins in the diet of tfie Indians. 
Without the protein food in adcciuate amount no worker can carry out sustained 
hard work. He .said that hands were not idle hut c.vhausted due to lack of animal 
protein. INIilk was also consumed very little by the rural people because of 
limited production. Furthermore, the consumption of animal fat had been very 
little, being replaced by the hj’drogcnatcd fat which is merely a vegetable fat 
leading to fat dcftcicncv. .Vccording to him cocogem or \'ana.spati in India is 
dangerous. It causes mental dcficicncj- and hence there is increase of failures in 
passing of the examination by the present day studenis of schools and colleges. 
Improvement of livestock is the answer and the animal husbandry department is 
lagging b.ehind. There are two pioblcms as.-'Oeiated with this improvement viz. 
animal feeding and prevention and control of zoonosis and breeding. 

The speaker then ])oinled out that for a countrcside programme of breeding, 
6000 breeding Imils of selective tvjie would be neces'-ary. I'oreigu bulls might 
be imported but they have to lx- kejit in the hills. If llie country has to depend 
upon the pedigree bulls which are now few in number it will take 25 years to 
carry out the scheme. The solution of the iiroblcm would therefore bi' popularisa¬ 
tion of 'artificial hi seminal ion’. A single piedigrce bull cair serve 5000 cows instead 
of 60-70 in a year. Another point which he wished to emphasize was that the 
prerequisite for improved breeding was castration of undesired bulls. 

In regard to tbe feeding of cattle, be said that the countiw was deficient of 
fodder viz. hay, oil cakc.s, luisks of giain and grains. The caltle should be fed 
on grains also, in addition to chaffs. Nulriiion of entile is an inqiortant factor 
in the programme for their improveiiRiit, and hence new sourtes of [odder should 
be explored and supplementary foods must be found out. In Iowa (U.S.-V.) pigs 
are fed on maize. He also said that, be,sides .■Klec(uale lieallli measures and 
disease control, a large nmnber of Veterinary jicrsonnel would be needed and for 
that a two years short course might be implemented. There should be one 
Veterinary officer attached to each NFS Block and one breeding bull for 4-5 
villages. With the introduction of artificial insemination for which a suitable 
diluent would be necessary the number of bulls necessary could also be reduced. 
In any case, there should be more production of food grains and cereals. 

.^mong the z.oonoses the speaker mentioned about brucellosis, tuberculosis, 
Q-fever, foot and mouth disease, rinderpc.st etc. 

The inspection service in the countrj' is also poor and need much improve¬ 
ment. Milk, meat, fish should all be brought under the general inspection ser¬ 
vice. In brief a good planning would be necessary for better and large animal 
production. 

2. Dr. K. KHAMBATA (Bombay) : 

Dr. Khanibata (Bombay) said that the aim of improvement in livestock was 
to mitigate, and wherever possible, prevent the suffering and disease in animals 
and in so doing, help to ensure the maximum production of food stuff of animal 
origin and help to prevent animal disease to man. But c.xperience in the field 
of human and animal medicine indicated the folly of concentrating on prevention 
of disease alone, as it would only build large undernourished and unproductive 
stock. In this connection he pointed out that the more the animals were removed 
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from the state of nature, in order to increase their productivity, the more 
numerous were their bodily-ills. The aim of animal husbandman should be to 
secure for our animals under conditions of domestication, the maximum amount 
of freedom from disease and at the same time adhering as closely as possible 
to the conditions under which the maximum production can be obtained at the 
low'est po&siblc cost. 

Pfe tlien described a general policy for the improvement of livestock indirectly 
ensuring public health under the following five lieadings. (J) Sanitation and 
hygiene, (2) Animal nutrition, (3) Hygiene of animal breeding, (4) Prophylactic 
measures against zoonosis and (5) Prevention of transference of animal disease to 
man. The speaker finally stres.sed on the importance of milk and meat inspection. 

3. Dk. S. G. lYMU (Izatnagar) : 

Ill presinling his view point on the subject 6. G. lytr tlzatnagar) staled 
that by livestock as he linden-tood imluded domesticaltd animals of econoinic 
importance and pouUry comprising of chickens, ducks, geese, guinea fowls, 
pigeons etc. He felt that livestock industry was one of the sadly neglected 
sulijects in India allhougli for child and maternity w'clfare, for invalids and lor 
the existence of man impiovemcnt of live stock v\as of paramount importance. 
He said tliat duo to tlie .aeule deficit in the supiily of jirotcclive foods of animal 
origin the average health of Ijie man in the country was below jiar, longe¬ 
vity was short and infant mortality verj high. The tw’o deparlmoiits medical and 
veterinary could solve the problem by working in close liason and collaborated 
nscarcbes as planned by W.H.f). and I'.AO. in case of rabies, brucellosis clc. 
Tlie application of advanced knowledge of pliarmacology, preventive medicine 
and nutritional lesearches upon one or more species of livestock have largely 
contributed to tile welfare of man; adrenaline, insulin, pituitrin, pepsin and 
various other boniioncs obtained ftom livestock have been in great demand. 
According to liim the tw(< rdlicd sciences are so close to each other that he would 
advocate cnnibined education in subiect like bacteriology, immunology, etc., as in 
tlie universities like Cambridge, Liverpool etc. The health of the community 
should be protected by adequate production of milk, meat and eggs which required 
in turn the improvement of livestock. 

As estimated by Dr. Iyer India products 53 eggs per bird per year as against 
120 eggs in other countries. Be.'-ides the number of poultry birds being small the 
egg production is inudi too small. The same is the case with dairy products 
inspite of large stock of cattle, the total milk production being less than 5 oz. 
per day and 8 eggs per capita per ycai os against one pound of milk and one 
egg a day j-cr person in the western countries. Dr. Iyer, however, wished to 
assure our countrymen that there w'as nothing to despair. Our cows, buffaloes 
and poultry do not seem to lack the genetic make up for better imiduction and 
return. Only they should be fed well for better production. He recommends 
mixed farming as the solution for the general improvement for our slock as well 
as our own economic condition. There should be enough pasture l.aml for the 
cattle, and adequate machinery should be set up to improve and help poultry 
development llirough demonstration centres and by 1961 he would expect the 
egg production to be raised to 31 eggs per capita as against 4, 6 or 8. One egg 
per day per capita is po.ssible in ‘India. 

He, however, pointed out another aspect of the problem and that is, the 
production should be followed up by devising of the methods of preservation and 
conservation of animal jvroducts as most of the products like meat, eggs etc. are 
quickly perishable. Eggs treated at 130°F. for 20 minutes keep them edible 
for a long period. 

He also pointed out that to prevent diseases in the livestock cheap and better 
vaccines should be produced. There are a large number of bacterial, viral, 
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helminthic, protozoal infections and ectoparasitic diseases from which the cattle 
and poultry in our country snfler. Adequate measures should be taken and pro¬ 
vided for in the 2ud Five Year 1‘lan to protect the livestock from these diseases. 
The supply of clean milk, meat and cg^s free from microorganisms may be the 
responsibility of the veterinary profession but a closer collaboration with the 
public health departineiit would he necesasry to deal with the problem elfectively. 
The iiiiproveiiient of live.'.lock did not receive much attention in the First Five 
Year Plan but Dr. Iyer hoped that tliis subject of vital importance wftuld receive 
due consideration in the 2ud, 3rd and subsequent five 3 'ear plans. 

4. Dr. vS. JSOSR (Tzatiiagar) : Poultry improvement in relation to public health. 

Dr. S. Bose (Izatua.gar) in lus speech emphasized upon the development of 
jionltry keeping and poultry farming. From the stand point of problem and 
vitamin foods which are very delicient in our country ci?g production ranks only 
second in the efticmicy of .ininial food production next to milk. These two pro¬ 
tective foods supplement each other nutritionally forming an ideal eombination of 
high quality diets. 'Jhe poultry meat snpplemenls another nnporlant vitamins 
viz. nicotomc acid svhieh is jioor in milk and eggs. Large production of the three 

things mentioned above is Inrtlier justilied to overcome the cereal shortage in 

our country. Dr Bose also felt that through the establishment of large scale 

poultrv' development scheme at the end of five years, he expected to have 31 

iiiiliinn jnire bud hens to give us 100 eggs per liird aunnally and at the end of 
7 years it would lie post-ilile to provide the country with one egg per capita per 
day. Bui along with the poultry iiuprovenient, a prolonged intensive consumer 
education jiro.gramnie would also he required to overcome the prejudice against 
L'Onsuniiug eggs and to educale the public to the value of eggs, even infertile 
in balancing up cereal diet. 

5. Dr. a. C. CHAl'DITllll (Calcutta) : Impiovcment of .supply of milk and milk 

products in ielation to public health. 

Dr. A. C. Chaudhuri (West Bengal Veterinary College, Calcutta) expressed 
his view points on milk and milk products, as one of the most important sources 
of food for all civilized nations. Fie said that • more highly developed and 
prosperous the people llie greater was the consumption of milk and dairy products. 
The minimum nutritional requirements of our people is 16 oz. of milk or milk 
products per head per day, but inspile of our 178 million cattle India produces 
only 6 oz. as against 40 oz. in Denmark, 45 oz. in Australia, 35 oz. in U.S.A. 
and 30 o/.. in U.K. There is thus shortage of milk and whatever is available is 
very dear and adulterated before it reaches the consumers. He further said that 
with large number of cattle and deficiency of fodder lliere was no scope for 
improvement in number. What was necessary was the reduction in number and 
improvement in quality. This cannot be achieved by mere writing. There must 
be forceful demands from ibc public, and the medical profession can do a lot by 
focussing the public attention. 

He also recommended the following steps for safeguarding the quality of 
milk in the market. 

(1) Rationalisation of methods of milk production and marketing on a col- 
It'ctive and organised system. 

(2) Detection and control of infection and diseases in the herds. 

(3) Proper arrangements for processing, cooling and distribution of milk soon 
after production. 

(4) Quality control of market milk. 

At the close of the discussion on the two Symposia mentioned above the 
members present tabled and passed six resolations arising out of the deliberations. 
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LIVE STOCK IMPROVEMENT IN RELATION to public health 

1. D. P. SADHU (Calcutta) ; 

Health is more a positive entity today than in earlier days when pathology 
reigned supreme and health was more of a negative entity in being able to either 
cure or ward off a disease. Today public health aims at a state of well-being with 
positive iiutriUou. Tliis statement applies more so to livestock. In India it hardly 
pays to spend money lor curative treatment and attempts are being made to 
pay more attention to prophylaxis and still more so to animal production. Improve¬ 
ment of livestock and public health wall go hand in hand, since public health will 
depend on nutrition, and our livestock is the best source of animal protein to man. 
Inspite of all attempts to tap the resources of ocean, livestock remains predomi¬ 
nantly the source of nutiiiion to man and as such for improvement of public 
health. In Ihis discunsiou more stress will be put on the role of milk. All the 
constituents of milk arc useful lor the normal nutrition of man. Although a large 
amount of skmmu-d milk was Ltiug thrown in the gutters in U.S.A., it has now been 
found to be a good .source of nutrition and is wasted no longer. Milk protein is 
not only a good somcc of AI’T which is usually so deficient in the diet of an 
average vegetarian Indian, but it contains a good deal of methionine, an amino 
acid needed as a lipotropic agent. Recent c.xpcrnuents have shown the choline- 
sparing and lipotropic eflccts ol lactose in rais fed on excess of cystine to induce 
fatty liver. The.se observations go a long way to show that the nutrilion.al hepato¬ 
megaly in Kwashiorkor in .\fiican childicn weaned so early and also in children 
of many poor familits in India where milk cannot be provided to babies is really 
due to absence of lipolroinc factors of milk in the diet of these babies. This 
shows the great importance of iinlk as a source of good nutrition and the improve- 
meut of public healtli. Tlie aierage milk yield of our cattle is so low that it is 
uneconomical to feed conceiilrales to them. It is high time to produce better 
animals with higher milk yield if the Indian standard of living has to be raised 
to a level at par with that of our neighbouring countries. 


Section of Agricultural Sciences 
I. SOIL SURVEY, ITS TECHNIQUE AND APPLICATION 
Importance of Clay Mineralogical Studies in Soil Survey 

1. B. CHATTIiRJKK (Sibpur) : 

The main object of Soil Survey is to evolve the best method of land utilization 
under certain sets of soil and climatic conditions. The soil itself therefore plays 
a very prominent role in soil survey.s becau.se the physical, chemical, electro¬ 
chemical and engineering properties of soils determine their suitability for specific 
use. Systematic and painstaking investigations undertaken all over the world 
have proved beyond doiilit that the properties of soils are dominated to a large 
extent by the nature and amounls of one or more members of a certain group of 
secondary silicate minerals, known as clay minerals, present in them. The reten¬ 
tion and release of nutrients, .swelling and shrinkage, retention of moisture, plasti¬ 
city, viscosity, periiicabilily. etc., are some of the properties on the basis of which 
the soils are classified into different Land Capability Groups. All these soil 
properties are closely related to clay mineralogy. It is obvious therefore that in 
any scheme of Soil Survey run with the object of evolving under existing condition 
the best method of soil and crop management, there should he adequate provision 
for getting detailed information about the clay mineralogy of the soils. 



Proc. 43rd Ind. Sc. Cong. : Part 




2. S. V. GOVINDA RAJAN (Bangalore) : 

The main purpose of soil survey is to make an -inventory of soils in the form 
of a map, accompanied by a descriptive report on tlie characLeri.stics of the soil 
and their crop adaptabilitj'. Though soil surveys serve utilitarian objectives, the 
scientific studies involved are inseparable. vSoil surveys made for land use and 
■nianageiiient, as most of them are, must be practical, but they will not be practical 
unless they are scientifically sound. 

Soil survey involves a study of the surface and profile characters, the former 
giving a picture of tlie geography, topography, the soil-water relationship, and 
conditions of vegetation both natural and cultivated, while the latter gives on 
insight into the nature of iiarent material, the processes of soil formation, as 
evidenced by profile differentiation and develoimient of .special features within the 
depth of the soil matrix. .\ scientific study of the physical aspects of the soil 
iinolvc classification of colour, texture, structure and consistence besides relating 
tbtm to landform, relief and drainage. The Chemical asjiccts of the soils would 
involve study of their reaction, and detailed study into their mineral and jilant 
mitrieiit composition and organic matter content, besides investigations into 
abiionnal features like presence of saline and alkali iiinierials in the seal profile. 
Based upon these data the correlation of the soil groups require to he made 
followed by the actual majiping. 

The assessment of the soil and crop lesources (>f a slate or country by such 
maps is as valuable to the state as the assisssmcnt of its natural resources of fuel 
or mineral wealth to which considerable and careful attention arc normally given 
liy civilised Governments. Soil i.nrveys besides enabling work of a fiindaniental 
nature in the area, provide for study on important problems on licst adaptation 
of crops to soil, the best mclfiod of maintaining nr restoring soil fertility, the 
proper ways of reilueing land threatened by the development of alkali and the 
general study of the soil and croj) resources of the entire country, 'flic potentiaHly 
of soil survey’s as a inean.s of providing infunnatioii on the .susctjiiibilily of differing 
soils to damage from soil erosion are also obvious. 

3. S. P. SINGH 'fbiOTlA : Soil .Sinvey.', foi .Soil C<iitvci.\oiioii in the Dantodar 

Catchment, 

The paper describes tlie technique of .soil, erosion and land utilization .survey 
and mapping for soil conserwitinn. .Sucli surveys depict soil conditions, extent and 

degree of erosion and the present land use pattern within a calchmeiil, which will 

give a picture of the magnitude of the problem of soil conservation and provide 

a sound basis for soil conservation planning. 'I'he paper diseusse.s the merits and 

demerits of various available base maps for .soil survey. Village maps on 16 inches 
to a mile scale, after cadastral survey are used as base maps for soil conserv'ation 
survev’S since village has been taken as tlie unit for soil conservation work. 

Soil profile is the basis of soil mapping, 'flie selection of profile sites, the 
frequency of profile digging and tin' .soil characteristic.s noted in the de.scriplion 
of soil profiles have been dealt. In mapping the degree of erosion a "reference 
profile” is selected after due consideration of Micro-relief and .sheet erosion is 
estimated by weighing other profiles of the .same type in the area with this 
reference jirofile. In case of gullies, frequency and depth of gitlly heads etc. are 
mapped. 

A soil map for soil con.servation presents the details of soil depth, .slope, soil 
texture, permeability, soil reaction, external drainage pattern, depth of gully head.s, 
erosion and present land use classes by symbols and colour.^ according to the 
mapping legend. These maps are accompanied by a report giving the analytical 
data Oil soil samples, and the description of type profiles. 
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TJje land capability classes developed for use in Daniodar Catcliraent and the 
preparation of proper land use maps from an appraisal of such surveys have been 
described. I'inally the i)aper gives the outline for preparing detailed working 
plans for soil conservation and erosion control on the uplands, gullied lands and 
denuded forests. 

4. A. 1). DI3SAI (H 5 ’derabad) : Notes on Profile Morphology of the Regur Soils of 
India. 

It is known to soil scientists in India that up till now whatever soil surveys 
have been conducted in different States of the country, they have not been done 
accoi'dmg to any standard tt-clinique applicable to the whole country. Especially, 
the descriptions of soil profile- morphology followed in various States do not 
generally c()iiform with the accepted liypolhetical sod profile comprising of A, 
B & C horizons as described by Kelloge (H)36). Recently Salyanarayana (1951) 
has in some cn.ses of profile studies, described soil morphology cm horizon basi.s 
and he is inclined to name the horizon containing gypsum as “B” horizon, although 
there are deviations in his desciiptioiis. Most of the soil workers in India have 
described soil profiles on clejUh basis such as 0-6", 0-12" and so on without any 
reference to A, B, and C horizons which are the accepted bases for the scientitic 
descriptions of soil prolilcs. 

Rei\ntl) liowevcr. some confiis'on has been created regarding the morphology 
of black codon soil or “regur” soils of India by the iniblicalion of an article on 
the snhjcc t by vSimoiison (1954). Tlii.s author has describial six Imliau regur soil 
prolilc.s, three derived from tnq.) rock (basalt), the fourtli from limestone and the 
lifth and sixlli derived from alluvium or colluvium lu the descriptions, he has named 
the surface horizons varying in deptli from 10 to 38 inches as parts of ‘A’ horizon 
and all the lower depths as jiarts of ‘C horizons, without any reference to ‘B’ 
horizon. Evideiuly Ins descriptions must liavai been based on the assumption 
that regur .sti-ls are ahxays devekiped on transported material heeause without 
excepliun he has described tlie heavy snbsoil layers as ‘C’ horizon, i.e., jiareiit 
miiterial. Besides, ai cotding to the present roiieepts of soil morphology, the zone 
of Iiuic acciimulalioii in the regur soil should form a part of illuvial or the ‘B’ 
horizon; but the author has altogether (jverlooked this aspect and has included 
the hnie and salt acenmulation zone, also in 'C horizon. 

From the studies of regur soil profiles in Hyderabad vStale, it is seen that in 
the case of sedentary soils derived from noii-caleareous rock formations chiefly 
from basalt and granite, the lime aecuimilation zone occni's at some depth and 
the ‘C’ horizon or the disintegrated rock or mnram is quite fice of lime. >Snch 
londitums, 1 believe, occur in many ji.arts of India and they clearly indicate that 
the lime accumulation zone with its jiarent liorizon is an illuvial horizon and it 
should he ditfcrenciated as ‘B' horizon. Presence of gypsum or .salt concentration 
zone usually occurs iii association with the lime kankar zone especially in deep 
regur soils. Tims accumulation of salts and lime in regur soil profile definitely 
owe their origin to tlie action of soil forming processes ns stated by Hosking (1935) 
in his comparative siiidy of the Black F,arths of Australia and the 're.gur’ of India. 

Another point which seem to cieate confusion among the Indian workers is 
the nomenclalurc of the ‘A’ horizon in our soibs. In the hypothetical soil profile 
described by Kelloge (1936), this horizon comprises of four divisions such as 
Aoo> A,, A, and A, in the descending order of their organic matter contents and 
oulv the ‘Aj’ horizon corresponds with the surface layers of most of our soils 
excepting the forest and peaty soils wherever they exist. So in our soil profile 
descriptions especially in arid and semi arid tracts, the surface liorizon may 
coirveniently be termed as ‘A/ horizon if we follow the hypothetical soil profile 
descriptions. But it is found that we have not formed any clean cut idea about 
such nomenclatures. 
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From the above considerations it is clear that there is need of thorough 
discussions and decisions regarding tlie ways and nietJiods of soil descriptions 
under Indian conditions. In other words, there is need of standardising the 
methods applicable to all parts of India for the guidance of soil survey workers. 
In my opinion an Ad-Hoc Coiuniittee of experienced soil scientists of India may be 
formed to formulate the soil survey technique, nomenclatures, etc. keeping in view 
the Indian conditions of foil formation. 
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5, R. V. TAMHANE (New Delhi) : Soil Suivey, Its Teihihqiic and Application. 

In the earlier days of research on soil.s it was believed by soil cheniist.s and 
pli)’siologists working on soils in laboratories, green ]iouse.s and small plots that 
soil was like a ‘money-bank’ from which withdrawal of plant miLrieiit.s by jilants 
c.in be replenished by returning to them in equal amounts of manures and fertilizers. 
This was considered to be the solution of maintaining the fertility of soils, but this 
is not all, there is a great deal more needed for a clear imdeistanding of soils than 
just following the princijdes of give and take. It lias been seen that soil differs 
very much in their cliaracter, although develoirctl on the same geological formation 
under various climatic and biotic conditions. 

In the development of agriculture of a region, land must he understood first, its 
elevation, slope and general configurations may be almost equal important as the 
soil characteristics. 

'Soil Survej' is the function of soil classifications. Its material comes from 
observation and experimental method, its working tool is the method of logical 
scientific correlation. Soil classification depends upon tlie results from all branches 
of fundamental and applied soil science. Soil Surveys is an integral part of an 
effective agricultural research and advisory programme. It is clearly impossible 
to carry out exhaustive and expensive researches on every kind of field and farm. 
Representative sample areas of land must be cl]o.sen. Standard system of classi¬ 
fication is the only reliable basis yet found for selecting such sample area. Every 
experimental field is a sample of landscape. As the new discoveries are tested the 
results can be classified by kind of soil and when we know that a certain soil is 
sandy and the other deep heavy clay the results obtained on heavy .soils cannot be 
safely applied to sandy soils and vice-versa. Here comes the essence of classifying 
soils into different grouj'S and a basic soil map serves the required information. 

If a basic soil map is made accurately then it will serve the purpose of deve¬ 
loping the land classification according to irrigability, it will also help to reclaim 
the land through drainage improvement and it will also serve as a basis for the 
preparation of land use cap.ability maps in soil conservation projects. 

With generalized schematic soil association maps broadly defined agricultural 
potentialities and problems that relate to the soil or soil use can be seen regfiotj- 
ally nationally or even on a world-wide basis of comparison, 
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6. S. K. MUKRRJI (Calcutta) ; Soils of Lower Gangetic Alluvium. 

Schematic type of soil survey was adopted to study the soils of lower Gangetic 
alluvium. Preparation of schematic soil map from spot observations was under¬ 
taken. The profiles were studied at 6 mile grid-intersection points. Soil profiles 
were examined upto a depth of 4 ft. 

All such soils associations which have originated from the alluvium laid down 
by the Ganges and situated in the natural regions, formed as a result of the 
physical features and water sheds of tlie River Ganges have been given the family 
name Canga alluvium. 

The soils of each of these families have been sub-divided into several soil asso¬ 
ciations. Topography, mode of formation, the design and the development of the 
profiles are the major considerations in .setting up of four profile groujis or asso¬ 
ciations in the family of Ganga Alluvium. 

They are : 

1. Ganga Riverine lands 

2. Ganga Flat lands 

3. Ganga uplands 

4. Ganga lowlands. 

Ganga Riverine has two phases : 

(a) Inundated pha.se—Ganga Riverine chars. 

[b) Highland phase—Ganga Riverine Ridges. 

7. Dr. S. D. NlJIl.WVAN : Soil Suivcy—Its Technique and Classification. 

Soil Survey has, so far as the speaker is aware, been carried out in India on 
the basis of genetic classification of the soils. Dtlar Pradesh is perhaps the first 
v^tate to introduce a utilitati.in classilication of sods on a large .scale. It has now 
been widely recognized that this latter trpe of classification is best adapted for the 
improvement of agriculture and food and fibre production. 

In the Punjab, a similar utilitarian classification of soils has recentU’ been 
takerr up with .success. The primary characteristics including effective soil depth, 
depth of surface soil and soil permeability and .secondary soil characteristics in¬ 
cluding .salinity, alkalinity, organic m.itlcr, moisture conditions, presence of hard- 
pans and their depth etc., are separately recorded. .Associated land features like 
slope, erosion, wetness, drainage, overflow hazards etc., are also noted. The 
primary and secondary soil charaettristics, along with the associated land features, 
are delineated on the map by means of symbols. Tlie completed field work alone 
enables one to divide the suivt 3 ’ed are into well defined units according to their 
use capabilities. 

It is possible for one .survejor to cover an area of about 640 .acres ( -1 sq. mile) 
in one day and delineate the different units on a map. This .system is likely to 
save expenditure and time and is therefore recommended for adoption. 

Prof P. Gerasimov's lecture on the Soil Map of the Soviet I'nion was followed 
by a number of questions centering mainly round the exceptional physical and 
chemical behaviour of chernozems. 

To questions by Dr. S. P. Roychaudhtiri Prof. Gerasimov replied by .saying 
that the chernozems are generally formed on limestone, loess and .sand, but hardly 
diffei in their productivity. To Dr. R. S. Miirthy’s query he said that the texture 
of chernorems varies from clay to sand, those formed on loess being more clayey. 
Ch.’s are calareons and carbonate content is generally higher at lower depths. In reply 
to Dr. R. V. Tamhane Prof. Gerasimov mentioned that it is not difficnlt to dis¬ 
tinguish the C-horizon or the parent material in Ch’s, which are usually deep, 
but not being acquainted with the deep black soils of India 1;? copld not explain 

21 
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why parent materials in them could not be demarcated. The dark colour of Ch., 
Z»rof. Gerasimov said in reply to Dr. R. S. Gupta’s question, is mainly due to 
humus, but some humus materials may appear brownish. Prof. Gerasimov said 
that no satisfactory e.Kplanation could be given of the Indian black soils containing 
less tlian 0-5% organic matter as Dr. D. K. Patel had reported. The Russian 
Ch.’s contain about 6% organic matter. In reply to a question by Dr. A. Iv. 
Bhattacharya Prof. Geramisov said that humification of raw organic matter is one 
of the metliods used for improving the physical properties of soil particularly in 
the Podsol soil regions. The northern soil regions, he said in answering Dr. R. P. 
Agarwal’s question, are low in microbiological activity and hence call for biological 
fertilisers, but he could not mention the actual variety of such fertilisers used. In 
reply to Dr. 11. C. Roy’s query he observed that there appears to be no direct 
relation between the geological and soil maps of the IbS.S.R. but from the genetic 
point of view some relationships do exist. Prof. Gerasimov said in reply to 
Dr. Sant Singh’s question that no decision had been arrived at even after con¬ 
sultation with Prof. Kubiera regarding the adoption of micropedological studies in 
connection with soil classification. 

THK soil. MAP OF THE SOVIET UNION 

(Theoretical and Practical Significance of the New General Soil map 

of Soviet Union) 


Academician P. GKRASdMOV ; 

Soils have been for many centuries a subject of interest to scientists of all 
lands and nations. This was primarily due to the fact that stul is the chief mean 
of agricultural production. Learned agriculturists as well as ordinary tillers have 
always shown concern for finding most efficient methods of plant cnltivation on 
all kinds of soils. The accumulated experience of the people bears out the great 
variations existing in the natural fertility of different soils. However, the causes 
of these vari.itions remained unknown for quite a long time, making it impossible 
to achieve any improvement of thi.s fertility on a genuinely scientific basis. It 
was the Russian scientist V. V. Dokuchayev (1846-1903) who starting as an 
ordinary geologist soon became an outstanding geographer and then grew to be 
an universally-recognized founder of the truly .scientific soil science which proved 
capable of explaining the causes of variations in the major properties of soils 
and elaborating methods of their improvement. 

Dokuchayev’s scientific works, at present considered classical, gives a scientific 
definition of the term "soil” and point out the main properties which distinguish 
soils from the other nature bodies. Dokuchayev also developed a profound theory 
explaining the various soil-forming processes and outlined the main laws govern- 
ing the geographical distribution of soils over the earth. Dokuchayev’s theory 
of soils as of peculiar and independent formations of nature, distinct from the 
rocks of the earth crust, has by now completely ousted all previously accepted 
points of view on the soil. 

According to the views which prevailed in the first half of the 19th century 
the soil was just the loose upper layer of a rock or sediment containing decom¬ 
posing remnants of animals and plants. All the major soil properties were 
accordingly traced back to the properties of the parent rock. If the surface 
was formed of solid rocks different in composition it was spoken of as gneiss, 
or .slate, calcareous and other soils and if loose sediments lay on top, then loess, 
sands, loams, clays and other terms were mentioned. Dark-coloured soils rich in 
animal and plant remnants wpr§ called peats or chernozems, 
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What with all the works written by Dokuchayev and his numerous followers 
and disciples, most of the terms we have just mentioned have become obsolete 
and dropped out. 

Contemporary soil science rests primarily on the conception that different soils 
constitute independent natural bodies. Their process of formation differs from 
that of other natural bodies and .this correspondingly calls for specific methods 
of research. According to Dokuchayev the soils of the earth are formed as a 
result of “an exceedingly complex interaction of local climatic conditions, fauna 
and flora, composition and structure of parent rock, lelief and also the age of 
this or that territory” (see V. V, Dokuchayev, “Russian Chernozem,” (18S3).’ 
This general statement which bears the gist of the modern conception of the 
origin of soils has a profound theoretical and practical meaning. It signifies that 
the changes produced by biological causes (animals and plants) in the upper layer 
of rocks result in a singular soil layer forming and developing on the surface 
of the earth. This layer develops under different climatic and relief conditions 
and contains many mineral and organic substances absent in the underlying rock. 
The properties inlierent in the soil thus formed can be traced back to these 
substances and are at the same time a result of various physical, chemical and 
biological processes going on in the soil layer. All or some of those projierties 
(the principal ones) determine the so-called natural (original) or potential fertility 
of the soil, which when brought under cultivation and subjected to various 
agrotechnical methods changes into actual or effective fertility on which the yield 
of the agricultural crops directly' depends. 

Thus we see that the mam feature of the soils, these indcpenclcnt natural 
bodies, is their unbreakable and uninterrupted (functional) inter-action with the 
surrounding natural enviromnciit, i.e., with the soil-forming facLons. 

The changes m these factors (that is, in the climate, vegetation composition 
of parent rock, and relief) call forth corresponding changes in the composition 
and properties and also in the essential dynamics of chemical, physical and 
biological processes taking place in the soils. Because of this remarkable feature 
of soils they may be called, to quote Dokuchayev, “the converging point or 
mirror for natural geographic landscapes, and thus soil science itself, more than 
any other seiciue, i.s placed m the centre of the whole system of geographical 
sciences which make a study of our geographical environments in all their 
entirety and iiitciconnections”. 

The coirectness of this definition is vividly brought to life in the General 
Soil Map of the Soviet Union presented here. The map, with a .scale of 
1 ;4,000,000 was published in 1954.* 

Ihis map elaborated by the Soil Institute of the USSR Academy of Sciences 
composes a part of special set of maps which are used in the USSR higher 

schools and universities. A document of vast scientific value, this map is used 

also in Ir.nimng future geographers, soil-workers and agror.omiht.s. 

Scientific principles and technical methods employed in making soil maps 
make for the mo.st synthetic content of the.se maps w'hen compared with all the 
other types of geographical mops. They are in fact a profound generalization 

^ According to the more precise definition now in use soils are formed out of 

rock as a result of changes wrought in it by biological factors (animals and plants) 
under different climatic and relief conditions. 

* The full title of the map is ; “Soil Map of the Soviet Union for Higher 
Schools” Scale 1 :4,000,000. Compiled by the Scientific Maps Editing Service of 
the State Department for Geographical Charting and the V. V. Dokuchayev Soil 
Institute of the USSR Academy of Science in 1954. Author’s copy, drawn by 
N. N. Rozov in collaboration with E. V. Lobova (contributed on the desert zone), 
it based on the materials collected by the Soil Institute of the USSR Academy 
of Sciences. Chief Scientific Editor, Academician I. P. Gerasimov, Editor, I. A. 
Balantseva. 
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of the whole complex of natural conditions prevailing in this or that territory 
and determining the formation of various types of soil. 

As is for India the scientific and practical worth of soil maps is of special 
significance for the Soviet Union—a country of vast territories and extremely 
varied climatic conditions and soils. 

Wide use is made ot soil maps. Thus, for instance, soil maps are used for 
general evaluation of laud resources in accordance with their grade and for a due 
distribution of various agricultural and irrigation projects. They are used also 
for agricultural puiposes to have this or that idea divided into ^districts. At 
the same time soil maps help in solving a number of theoretical questions (for 
example they help to establish the only correct system of classification of soils). 

The General Soil Map of the Soviet Union has 63 symbols for dilferent 
genetic soil subdivisions and 9 symbols for the texture of soils and parent rocks. 
Due to the fact that 9 symbols are additional and may combine with various 
genetic soil subdivisions the total number of symbols used and their combinations 
adds up to many hundreds. Notwithstanding the great number and variety 
of these symbols the new soil map of the Soviet Union does not lose in appear¬ 
ance. Rigid principles in the selection of the most typical genetic subdivisions 
which are based on the scientific systematization of soils and a chart of colours 
and symbols especially atranged for this occasion make it possible to illustrate 
on the map both major geographical and geiietical relationships of the soil cover 
of the USSR and various concrete details of great importance. 

Let’s look at this map. P'irst of all we can vividly see that the whole terri¬ 
tory of the Soviet liiiion is divided into three huge- latitudinal geograjihical belts — 
the Arctic (polar) tundra belt in the north (in giey and steel-grey). The Boreal 

or humid (the northern part of the moderate latitude belt) belt of taiga with 

forests and bogs in its centre (in red and pink). The Arid belt (the southern 
pait of the moderate latitude belt)—a belt of stepjjes witli deserts in the soutliein 
part (in brown and yellow). This last belt stretches in the w'cstern part of the 
USSR up to the Altai Mountains and further is represented liy isolated areas 
(in mountain ravines) east of the Altai Mountains. 

Primitive crypto-gleyey and glcyey soils of arctic deserts and tundra prevail 

in the Arctic (polar) belt. The boreal (humid) belt mainly abounds in different 

sub-types of podzolic soils (gieycy-podzolic, typical podzolic, sod-podzolic, and 
others) and also m peaty and podzolic-peatv soils characteristic for some types of 
forests (including swampy forests) and bogs. 

The soil crust is especially varied in the arid belt; here we have some forest 
soils (grey and brown-podzolized forest soils) which go together with the southern 
broad-leaved woods, cheri.ozcm and chestnut soils of the steppes, various desert 
and semi-desert soils (brown, grey-browii, serozeins and others) and small.and big 
areas taken up by solonelz and solonchaks. 

Still another important geographical belt which occupies much less space on 
the soil map of the Soviet Union is the Subtropical belt. On the territory of the 
Soviet Union there are just two not very extensive areas (characterised by excessive 
rainfall) : Kolkliida in the Western and Lenkoran in the Eastern Transcaucasia. 
The geographical peculiarity of these regions is due to their location in the south, 
the proximity of the sea coast and the existence of a bulwark against the cold 
northern air masses—the Great Caucasian Range. The southern Crimean coast. 
Central Transcaucasi.i and certain southern regions in Central Asia are charac¬ 
terised by more continental and dry subtropical climates (of the Mediterranean 

type). All these relatively small areas abound in peculiar sub-tropical soil types_ 

.vellow, red and brown. 

The most general and universal law of geographical distribution of natural 
landscapes on the earth’s surface—the latitudinal bio-climatic belt and zonal dia- 
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tribution—has been actually given a niucli more profound interpretation on the 
Crtnerai Soil Map of tlie Soviet Union than outlined before. 

This law makes itself felt very forcefully whenever the local conditions allow 
it, that is, on vast continental plains. It manifests itself in a kind of huge 
zonal spectrum representing an intricate system consisting of a great number of 
separate zones, sub-zones and zonal belts—subdivisions of this of that geographical 
belt. Precisely such a geographical picture can be observed in the whole western 
part of the Soviet Union plains in the European part of it (the Russian Plain), 
Western Siberia, Kazakhstan and Central Asia. 

The boreal humid belt divides this teiritory into three big zones—the northern, 
central and southern taiga. Apart from this there is a belt of mixed broad-leaved 
woods to the south. All these zones and their boundaries can be easily traced on 
the Soil Map of the Soviet Union. It suffices to follow for this purpose the 
geographical distribution of the main subtypes of the podzolic .soils (gleyey- 
podzohe in the northern taiga, typical podzolic in the central and sod-podzolic soils 
in the southern taiga). 

The arid belt in the Soviet Union pre.sents an even more complex zonal 
spectrum. It begins in the north with a zone of forest-steppes to be replaced 
further to the south by the steppe zone and by the zones of semi-deserts and 
deserts. Many of these zones divide into sub-zones. All this can be vividly 
seen on the General Soil Map of the Soviet Union if the following geographical 
definition of soils is used in surveying the map. 

(a) gray-forest soils, podzolised and leached chernozems— forcsl-slcppc; 

(b) typical chernozems (very deep aud these with a high humus content)— 
meadow steppe; 

(c) ordinary chernozems— typical steppe; 

(d) southeiii chernozems .and dark chestnut soils— diy steppe; 

(c) liglit-cheslnut soils— desert steppe; 

(£) brown semi-desert soils— semi-desert; 

(g) gray-brown desert and takyr soils— northern desert; 

(h) serozems—■southern desert. 

The latitudinal bio-climatic zones are supplemented in many mountainous 
regions of the Soviet Union by a w'ell-developed system of vertical climatic belts. 
This system is relatively simple in structure in the humid (boreal) belt and more 
complex in the southern arid belt. 

Apart from the mountain-taiga podzolic and other soils, which are widespread 
in the boreal humid belt—the North and Middle Urals mountains, South and East 
Siberia and the northern part of the Soviet Far-East—we observe there also vast 
territories under the mauntain-tuudra (rcgosols) soils, covering the barren moun¬ 
tain summits. 

A greater variety in the composition and the structure of the vertical soil belts 
is found in the arid (the steppe and desert) belt, in the Carpathian mountains and 
in the mountainous part of the Crimea, in the Caucasus and in the Central Asia 
mountains. Here the place of tlie mountain-desert (st-rozenis) and the iiiountain- 
sleppe belts (the mountain chernozems and tlie chestnut soils) is taken by the 
mountain-forest belts (mainly the brown-forest soils) while at still higher altitudes 
we find the mountain meadow and the meadow-steppe belts with corresponding 
soils. 

However, all these remarkable geographical regularities in the zonal distri¬ 
bution are very unevenly expressed throughout the territory of the USSR. In 
many areas they are altered under the influence of other than the zonal forces 
of nature, or are obscured by them. But even these alterations, unexpected as 
they seem at first sight—alterations in the simple and clear zonal regularities— 
have their own logic, their own foundation. 
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For instance, the sod-podzolic soils, characheristic of the southernmost paft 
of the boreal (taiga) zone are quite unexpectedly found to have an abnormality 
broad expansion, as compared with other territories, in the northwest of the 
Soviet I'nion. The cause for this geographical anomaly is explained quite easily. 

It is precisely here that the Atlantic influence penetrates deepest of all into 
the continent and softens the severe continental landscapes of the northern 
areas of the LSSR. 

A similar case may be observed in the southwest of the Kuropean part of the 
Soviet Union. The influence of the Mediterranean climate is particularly notice¬ 
able in the territories bordering on the Black Sea, resulting also in softening 
climatic conditions in South Ukraine and the western part of the pre-Caucasian 
plain. The latter includes a vast territory consisting of peculiar Azov Sea 
(calcareous) chernozems which abruptly change into soils of complex dcsert- 
steppes and semi-deserts as we come to the Ca.spiau sea lowland further east. 

It is not without iiiteiest to note that, chough remotely, the Medicrranean 
influence is lelt in Central Asia too. Here, all the westward mountain slopes are 
marked by the presence of peculiar brown soils, common in the countries of the 
Mediterranean basin. 

Siieaking of the local or provincial peculiarities as regards the geographical 
distribution of the soils in the Soviet Union, we must stress the significance of the 
super-contineiilality of the entire eastern part of the USSR, particularly of the 
inner Central Asian mountains, as well as south and east Siberia. Thus, exliemcly 
peculiar soils of the high altitude cold deserts (syrts) are developed in Central 
Asian mountains—in the Pamir and in the Inner Tien-Shan. There is every 
ground to believe these areas to be small analogues of the Tibet. 

On the other hand, in the very centre of eastern Siberia, in an exceedingly 
severe climatic environment characterised by eternally frozen ground, the soil map 
shows a sudden appearance in the vast areas of mountain taiga of peculiar sod-forest 
soils in a combination wutli the mendow-chernozemic (steppe) soils and solonctz. 
Hence, we meet here a remarkable geographical paradox—an obvious breach of 
every law of zonal distribution, an utterly unique combination of the taiga and the 
steppe elements. But on second thought, we find that under the circumstances 
there is nothing abnormal in this combination. It is precisely at this place that the 
world pole of coldness is located which determines not only the coldest climate but a 
very dry climate too. 

A.S to the Far Rastern Maritime Territory of the USSR the Soil Map of the 
Soviet Union reveals quite a different local tendency. Under the soft influence of 
humid monsoons of the i'acific, the severe taiga and mountain-taiga landscapes with 
the podzolic soils characteristic of Rastern Siberia disappear in Kamchatka. Peculiar 
soddy soils of grassy sparse forests are found here, and further south we discover 
typical forest soils of the arid belt—the brown forest soils. 

Thus it follows from the above-said that the aclnal regularities in the geographi¬ 
cal distribution of soils and natural landscapes, as reflected in the General Soil Map 
of the USSR, have developed as a result of a complicated combined influenre of 
the latitudinal bio-climatic zonality, of the vertical belt orography and of local 
(provincial) climatic influences—continental or oceanic—conflicting with the factors 
of zonal influence. 

It is precisely becaa.se of the complicated interaction of such geographical 
regularities that the natural peculiarities of soils in the USSR are being formed. 

The abovesaid may be also illustrated with the aid of certain data. The data 
are given below and serve to show the general distribution of the soil riches of the 
Soviet Union. Here they are; the entire area of the Soviet Union is 22,298 
thousand sq. km., of which flatlands occupy 15,049 thousand sq. km. or 67 5% of 
the entire territory of the country. The mountainous regions occupy 6,751 thoK- 
sand sq. km., or 30’3%. Therefore we may say that only two-thirds of the Soviet 
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Union are under the flatlands and approximately one>third of its territory is 
occupied by the mountains. 

Further on, the tundra soils account for 1,688 thousand sq. km. of the territory 
of the Soviet Union (7'6%); the podzolic and boggy soils of the lowlands occupy 
6,998 thousand sq, km, (31 •4%); the soil of the steppes (grey forest, chernozems and 
chestnut soils)—3,828 thousand sq. km. (17-2%); the desert and semi-desert soils— 
2,009 thousand sq. km. (9-4%). Thus it follows that approximately 50% of the 
entire territory of flatlands in the Soviet Union are covered by forest (taiga) and 
boggy soils; close to one-third of the territory is under steppe soils, while the 
remaining part is covered by the desert and other soils. Such a correlation of natural 
soil types in the territory of the Soviet Union is sufficiently beneficial for an all- 
around development of agriculture, cattle and poultry breeding and forestry. 

A greater part of the mountain territory of the Soviet Union (20-3% of the entire 
territory of the country) is occupied by mountain forest soils; then come the barren 
mountain tundra soils (6-5%) and the rich mountain meadows (11%) and the 
steppes (1-8%). Such great diversity in mountain climates helps considerably in 
the utilisation of the mountain soils for agricultural and other uses. 

A chart showing the distribution of cultivated lands throughout the territory 
of the Soviet Union is placed in the lower corner of the General Soil Map of the 
USSR. This chart shows the distribution for 1954 without taking into account the 
developed virgin and long-fallow lands. By comparing this chart with the General 
Map we see that the principal agricultural areas in the Soviet Union (ploughed 
lands averaging from 30% to 60% and above 60% of the entire territory) are situated 
on the chernozems, grey forest, sud-podzolic, chestnut and some other types of 
soils. The serozems, the meadow-serozemic soils, and the takyr soils are used for 
irrigation agriculture, while the red, the yellow soils and, to a certain extent, the 
brown forest and brown .soils are used for subtropical cultivation. However, within 
the range of spot and picked land agriculture, many other soils shown on the map 
are being cultivated. 

We can therefore say that the agriculture of our country makes use of extremely 
diverse gciietical types of soils which differ chemically, phy.sically and biologically. 
It is clear that owing to the above-mentioned reasons, these soils necessitate diflcreiit 
modes of cultivation in order to acquire greater fertility. 

The a.ee-old experience of the people has long ago determined the best agricul¬ 
tural methods for these or other soils. A peasant first tilled such soils which w-ere 
most suitably located and were distinguished by a relatively high natural fertility. 
Later on agronomy and the .soil science have come to help the tillers. 

Summing up the experience of the people and elaborating their experience by a 
scientific research into the properties of soils and cultivated plants and also by a 
tremendous scope of experimental work, the agronomy has evolved by means of the 
utilisation of the achievements of soil science a great many methods for the most 
rational exploitation of different soils and for tran.sformalion of their properties to 
serve the needs of agriculture. Thereby, the methods of cultivating .soils with most 
varied structure and composition were extended and facilitated. 

The briefness of this report deprives us of the possibility to describe all modern 
agronomical methods used for cultivating soils in the USSR. However, we can 
point out certain geographical principles that are employed in planning melioration 
undertakings conducted in the USSR. The purpose of these undertakings is to 
make the best use of different soils. The information gained from the analysis 
of the General Soil Map of the USSR is widely used in planning these undertakings. 

As is commonly known everywhere the tiller who wishes to increase the stock 
of nutritious elements in the soil introduces additional mineral and organic fertiliser. 
This is necessary for all intensively cultivated soils. In this respect even the richest 
soils—the nutural soils m the Soviet Union, such 6S the eh?rnozem.s, or the grey 
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forest soils—give greater yields with the addition of fertiliser. Such a practice 
acquires a particular significance in the Soviet Union for the podzolic soils widely 
distributed in boreal (humid) belt. In addition to mineral fertilisers it is highly 
important in the case of the podzolic soils to increase the stock of organic matter 
(by introducing organic fertilisers). Fertilisers produce good results also in various 
desert and semi-desert soils where they are cultivated with the aid ot irrigation. 

In the Soviet Union great importance is attached to the melioration of soils, 
which is necessary for the improvement of the water regime of the ^oils. In the 
noithern areas in the so-called non-chernozemic belt (the boreal or humid belt) 
melioration undertakings consist mainly in various kinds of reclamation woik 
intended to increase drainage and to remove excess water from boggy and podzolic 
boggy soils. 

As for the southern areas of the USSR—for the forest-steppe, the steppe and 
the desert belt (i.e., for the arid belt)—the main melioration work is that of the 
irrigation type the purpose of which is to increase the moisture content in the soils. 
Besides the artificial snow retention measures and the blocking of the surface 
drainage, these measures include also artificial irrigation of various soils. Such 
measures are necessary for certain chernozems, chestnut soils, brown desert steppe 
soils, serozeins and some desert soils. 

Physical melioration measures meant to improve the physical properties of 
various soils by changing their mechanical content constitute another group of 
melioration undertakings conducted in the USSR. These measures include for 
example the removal of boulder and pebble material from the soils. 

The next group of extremely important and radical soil melioration improve¬ 
ments in the USSR is made up by the chemical melioration measures, such as 
liming, gypsing and the introduction of various micro-elementes (copper, boron, etc.). 
The podzolic, the red and the yellow soils, more than any other soils, need the 
introduction of calcium to neutrali.se the acid reaction, and to improve their physical 
properties. The solonetz and the highly alcaline soils are in need of introduction 
of gypsum artificially or its substitutes. Finally, the secondary-salinized soibs which 
are formed within the areas of irrigated agriculture, need periodic leachings to 
remove the surplus of water-sjoluble .salts. 

Biological melioration (bacteriological fertiliser) are particularly important for 
some northern soils. These measures are meant to activise the microbiological 
activity within these soils. 

Thermal melioration measures to improve the temperature regimen of the soils 
are also important for the above mentioned types. One of the wddely-used methods 
for thermal melioration is the mulching of soils. 

The anti-erosion measures are also of particular importance. These are applied 
to do away with or to prevent the erosion of the soils as well as to protect soils 
from winds in many areas having a dissected relief or afiected by strong winds. 
The anti-erosion measures are being taken for most different soils, subject to washing 
away or windblowing. 

Measures for elimination of secondary salination are of special importance in 
the areas of irrigated agriculture. These include strict allowances of irrigating 
water, diminishing of filtration of the irrigation water supplied from canals, leaching 
of salinized soils, and the drainage of the territory to remove excess waters, and 
bringing down the ground water level. These measures are being conducted in 
many lowland areas of irrigated agriculture within the desert zone of the USSR, i.e., 
serozem soils, meadow-serozemic soils and the tak3'r soils. 

All this goes to prove that with the aid of the soil map a geographical scheme 
for the use of various agricultural and reclamation measures can be worked out to 
improve the soils properties and increase their fertility. 

This problem can be easily solved with the help of the General Soil Map for the 
whole area of the Soviet Union. However> due to the small scale of the map, such 
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scbeme in this case can be only of a general character. The more detailed maps, 
intended for use on the soils of individual regions, provinces, districts and even 
individual collective farms, can be worked out on the basis of the bigger scale soil 
maps. That is why the land survey departments in the Soviet Union had been 
busy for years in composing a large set of soil maps—beginning with soil maps 
of individual collective farms, or state farms (scale 1 .10,000—1 :50,000) and ending 
with maps of administrative regions (1 ;100,000—1 :200,000). The General Soil Map 
of the USSR, which is hundreds and thou.sands of times less detailed than the maps 
composed for individual farms or administrative divisions, however, represents a 
scientific compilation of many thousands of detailed soil maps. 

Thus it represents a product of cartographical generalisation which is based 
on scientific cartographical principles and contemporary genetic soil science. 


n. EFFECT OF DIFFERENT CROPPING SYSTEMS ON THE STRUCTURAL 

CONDITIONS OF SOIL 

8. 3. D. NIJHAWAN : 

The importance of soil structure in affecting the productivity of soils has not 
been realised to the extent that it deserves. In the past much stress has been laid 
on soil nutrients, but the effect of physical make up and arrangement of soil 
particles on soil fertility has not been fully appreciated. It has led to certain 
wrong notions. For instance in 1939 the author in the Punjab observed that wilt¬ 
ing of gram was wrongly attributed to the attack of certain fungi but was mainly 
due to the occurrence of hard pan in the sub-soil. The failure to correctly appre¬ 
ciate the role of soil structure is partly due to the fact that no reliable method 
is available for evaluating the soil structure. Generally Yoder’s technique for 
the determination of water stable aggregates, an attribute of soil structure, is 
employed but the author observed that this also fails to give true picture about 
the water stable aggregates and thus the soil structure. However rate of per¬ 
colation of water in soil cores obtained in situ seems to give reliable information 
atx)ut the nature of soil structure but it has also its limitations. 

Soil structure is greatly affected by the cultural practices and cropping systems. 
At Hay’s Bxperimental Station the author observed that the plots which remained 
continuously under maize had less amount of water stable aggregates than the 
plots under wheat. It shows the effect of fibrous root system in improving struc¬ 
ture. Similar investigations carried out in the Punjab show that growing of 
berseem at Ambala and Rohtak greatly improved the structure, which was indi¬ 
cated by improved rate of percolation of water. At Gurdaspur also introduction 
of legumes in the rotation improved the permeability of the soil. A similar soil 
continuously under wheat was found to be much less permeable than the one 
having legumes in the rotation. Growing of lucerne at Sirsa was also found to 
improve the rate of percolation of water. 

It has been further observed that soil crumbs with the size between 3 mm. and 
0-5 mm. control the crop yields. This amount is greatly controlled by the cultural 
practices. 


9. R. V. TANHANE (New Delhi) ; Effect of Different Cropping Systems on the 
Structural Condition of Soil. 

It is recognised that the productivity of a soil depends to a large extent on 
good soil structure and its nutrient status. Although fertilizers supplement the 
natural fertility of our soils, Soil scientists have shown that not all types of 
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tertilizers help to promote the soil structure and maintain it. A poor soil struc* 
ture means poor crop yields, 

A good soil tilth maintains a good balance of air-water supply suitable to the 
plants growth. The basic research has shown what happens to soil when struc¬ 
ture is improved as regards the properties of soil. 

Unfortunately the evaluation of structure is rendered difficult since it is the 
result of many variable forces. Methods of structural characterisation include 
study of permeability, porosity and direct determination of the particle size distri¬ 
bution. The formation of structure has been explained on a dij^lecation-dipole 
link by B. W. Russell. 

Natural factors like alternate drying and wetting and the cultural practices 
at optimum moisture content are accepled principles for preventing structural 
deterioration. 

The effect of variou.s cropping system on soil aggregates has been studied by 
many investigations and their result point out that the most effective way for 
regeneration of good soil structure is the combination of deep-rooted legumes and 
a grass or good by farming. Continuous row cropping hasten the destruction 
of soil organic matter and of soil tilth. Similarly, the organic matter serving as 
a granulating agent in soil has long been recognized. The prospect of microbial 
synthesis and the role of micro-organisms as indirect agent in the decorposition 
of fresh organic material has been found to be more useful than compost when 
incorporated with soil. 

Recent investigations have brought out that naturally occurring iiolyuronic 
acid salts and other chemicaly related polysaccharides contained in organic 
matter have better quality of improving soil .structure. The role of these natural 
gums in binding soil particles is made use of by commercial firms in producing 
chemicals known as ‘soil conditioners’. 

Soil structure, however, has a predominating influence on seedling emergence 
and plant growth. A desirable soil structure may be prepared jirior to seedling 
but it breaks down during the growth of a crop, but the inherent character of a 
soil to possess and maintain desired soil .structure is of primary importance in 
study of soil structure. 


Effect of Different Cropping Sy.stem on the 
Structural Conditions of Soil 

Chairman ; Dr, S. P. Raychautjhuri 

The following participated in the discussion and made their observations as 
follows ; 

Dr. D. K. Patel ; At the Sugarcane Research Station, Padegaon, it has been 
observed that no single method correctly evaluates soil structure, but a clearer 
picture is obtained only by correlating the results of several methods, such as : 
(0 determination of humus content, (if) water-stable aggi-egates, {in) pF curve, 
and (iv) permeability studies in the laljoratory and in the field. 

Dr, K. C. Tefivani: The beneficial effect of legumes is not due to improve¬ 
ment of soil structure alone, as Dr. Nijhawan puts it, but to a simultaneous im¬ 
provement of the physical, chemical and biological properties of the soil. For 
instance, in the Punjab', the beneficial effect of legumes in the irrigated soils is 
perhaps due to an inejease in the water holding capacity, a contention which can 
be verified by actual measurement. 

Shri S. C, Mandal ; Dub grass when grown after a dressing of ammonium 
sulphate brings about considerable soil aggregation only after seven or eight 
months of culture. Very short-duration leys can, however, be worked out in our 
country for improving- soil structure. 
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Dr, S, V. Desai: While studying tlie effect of cations on soil structure, that 
of the anions, e.g., Cl~, SO 4 " and PO 4 present in soil solution should not be lost 
sight of. Soil aggregation is caused by humus and other binding materials, of 
which the mucilage produced by the decomposition of organic matter and micro¬ 
organisms plays no mean part. 

Shri Bishan Mansingh ; In order to improve soil structure by dub grass it 

is recommended that the latter should lie grown from June 15th to October 15th 

after a dressing of ammonium sulphate, and that the ploughing of the field should 
be started during the same period. Ploughing which primarily improves soil 
structure may therefore be done away with, if dull culture is practised. 

On the various points raised during the discussion Dr. S. D. Nijliawan made 

the following observations : (1) The legumes having a narrow N :C ratio are 

easily decomijosed by micro-organisms and are converted into materials which 
are capable of forming aggregates with the soil iiarticles. ( 2 ) The value of the 
non-capillary pore-space, which should preferably be about 50%, has been worked 
out for o])tiinum growth of different crops e.g. about 40% for cotton and as low 
as 10 % for cereals. (3) The effectiveness of diffeient crops in building up soil 
structure is determined by their root systems. Those of grasses aie followed liy 
legumes in order of effectiveness, while the cereals are least effective. (4) Tlie 
modification introduced by him in Yoder’s method of determining soil aggregates 
consists in allowing suction or plating the sieve with the soil sample on wet sand. 
These procedures enable entrapped air to escape, otherwise aggregates do not 
easily wet. 

In reply to Dr. K. h- Nayar, Dr, R. V. Tanihane explained that the non- 
capillart jiorosity of a .soil is obtained as the differtMue between its maximum 
water holding capacity and its nioislure equivalent. 


III. THE USE OF ORGANIC INSECTICIDES IN THE CONTROL OF 
INSECT PESTS OF AGRICULTURAL CROPS 

I. B. H. lYHR and itf. L. Ml’RTY (Bangalore) : Clirouiatographic holatioii and 
attempts io7vaids synthesis of scsainin. 

Sesamin, sesamol and sesamolin are the three minor constituents of sesame 
(Sesamum indicum, Linn) oil. Eagleson (17. S. Patent 2,202,145 of May 28, 1340; 
Soap and sanit. chemicals, 1942, 18, [ 12 ], 125) has patented the application of 
sesame oil as a synergist or activator for pyrethrins, rotenone and allied insecti- 
sides. Haller et al. (]. Org. Chem., 1942, 7, 183; J. Eicon. Entomology, 1942, .15, 
247) have shown that sesamin and sesamin-rich fractions of sesame oil have the 
maximum synergistic action on pyrethrin insecticides. Beroza (/. -4Ht. Oil Chemists* 
Soc., 1954, 31, 302) has shown that sesamolin is five times as s\iiergistic as sesamin, 
even though the former is usually present in the oil in smaller amount than 
sesamin. 

Tocher [Pharm. J. Transac., 1891, 51, 639 and 1833, 53, 700) isolated sesamin 
from sesame oil by extraction with cold acetic acid. Villavccchia and Fabris {/. 
Soc. Chem. Ind., 1894, 13, 63) isolated it from the uiisaponifiable portion of the oil. 
Iyer and Miirty [The Oils and Oilseeds ]., Sjmposium Number, 1953, 5, 100) isolated 
sesamin from a bazaar (Bangalore) sample of e.vpressed oil and also from a solvent 
(carbontetrachloride) extracted sample, employing Tocher’s (loc. cit) method. The 
average yield of sesamin from both the samples has been 0-2 per cent on the 
weight of the soil. Extraction of the oil with warm acetic acid or with cold; 
ethyl alcohol gave only very poor yields. By chromatographic adsorption method 
nsing an alumina column 0-25 g, of sesamin has been isolated from 100 g. of the oil. 
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Sesamin has been shown to enhance the carcinogenic effectiveness of benzo¬ 
pyrene dissolved in sesame oil (c/. Chemical Abstracts, 1950, 44, 118h). Althpngb 
sesamin indicated in vitro tuberculostatic activity (Current Science, 1952, 21, 246; 
/. Indian Inst. ScL, 1953, 35, 69], it could not give any significant protection 
against HjjK strain when tested in vivo. 

In an attempt to synthesise sesamin, model experiments were first carried 
out with dethyl benzoyl succinate obtained by dimerizing ethyl benzoyl acetate. 
The former has been reduced with LiAlH^ to get the tetrahydroxy compound 
which on cyclization with polyphosphoric acid (PFA) has given the benzene 
analogue of the skeletal structure of sesamin, 

Similar series of reactions were then conducted with diethyl dipoperonyl 
succinate. Prom the elemental analysis and the ultraviolet adsorption data, it 
has been surmised that the two compounds (m.p. 119° and m.p. 195°) isolated in 
this case are possibly two isomers of sesamin. 

The use of Organic Insecticides in the Control of Insect Pests of 

Agricultural Crop.s. 

2. Dr. a. P. K.'\PUR (Calcutta) ; Use of organic Inscclidcs in the control of 

insect pests of agricultural crops. 

The widespread use of modern organic insecticides in the world is giving 
rise tf) new problems in entomology. In India, .although tlie acreage under crops 
that are being sprayed is not relatively high, there are indications of spraying 
becoming more widespread in the near future and it is time that we in this 
counliy take stock of the general problems arising from the use of insecticides. 
Leaving aside Die largely undecided question of lesislaiit strains of insects, there 
is no doubt lliat natural insect ciieniies of major pests as well as of other insects 
which are not so destructive, are also killed by these insecticides. This results 
sometimes in severe outbreaks of pcsis like ceitain mealy bugs, e.g,, Phcnocoecus 
insolilus, on brinjals. Sometimes pest.s which were hitlierto considered to be of 
minor importance become pests of major importance and indeed begin to spread in 
other localities where they were previously of no consequence. Rither because 
their insect parasites and predators are killed by powerful insecticides or for 
some other little understood reason, their population increases. Such a situation 
seems to have arise in Ceylon in respect of the Pentatomid bug, .^ctUUwphora 
Itirida, on paddy. In West Bengal also, in fields which were Ijciiig treated 
previously with BHC against the paddy swarming caterpillars and rice Hispa 
(Hispa armigera), a bug (Sogata sp.) was reported to have appeared in large 
numbers for the first time in that Slate. In literature 3 spp. of SogaLa were 
recorded on paddy by Fletcher (1917) as far hack in 1917 in Bihar, but these were 
never considered to be serious because of the small numbers in which they 
occurred. In India this aspect of control by insecticides require more attention. 
It was suggested that while the work on insecticide.s, both in respects of pests 
and other insects is extremely important and useful, the main objective of con¬ 
trolling the pests by more subtle methods of biology, such as ecological and 
biological means of control, should receive equal if not more consideration. 

3. S. PRADHAN (New Delhi) : Use onf Organic Insecticides in the Control of 

Insect Pests of Agricultural Crops. 

In order to develop efficient use of insecticides for the optimum control of 
insect pests we at the Indian Agricultural Research Institute, New Delhi have 
been working on a number of factors on which the .success of chemical control 
operation depends. 
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I. Ecological factors : 

The one aspect which has particular importance under Indian conditions is the 
eiiect of ecological factors like temperature and humility on the toxicological les- 
ponse, i.e., susceptibility of insects, 

(a) Temperature ;—It has been demonstrated that temperature has to be dif¬ 
ferentiated into three separate components : (a) temperature during treatment 

which increases the uptake of the insecticide, (b) the temperature of after the treat¬ 
ment which increases iipto a certain degree the physiological resistance of the 
insect to the insectide and (c) temperature before treatment which increases both 
physiological resistance and uptake of insecticides. It has been further shown in 
some cases that the change in insects’ resistance to insecticides with change in* 
temperature follows essentially the same curve as is obtained in the case of tem¬ 
perature effect on any other physiological activity. 

(b) Humidity :—It has been shown to have often very profound effect on insect 
kill but the exact nature of the effect differs from insect to insect with the same 
insecticide and from insecticide to insecticide in the case of the same insect. 

II. Effect of particle size : 

The conflicting obsen'ations of ours and of various previous workers have 
been analysed and explained on the basis of the hypothesis that the toxicity of 
insecticide particle is governed mainly by two factors viz. (a) the area of contact 
between the insect body and insecticide particle, this being more in the case of 
smaller particles and (b) the retention of insecticide particle which is more in 
the case of bigger particles upto a certain size. 

III. Solubility of insecticides in cuUcular waxes : 

The contact insecticide has to penetrate the insect body wall before producing 
its effect. We have developed a very useful technique of studying the .solubility 
of insecticide particles in the wax covering of the insect body srtrface and shown in 
a few cases so far that if other factors do not interfere those insects are more 
susceptible in the cuticular waxes of which the insecticide dis.solves more readily. 

IV. External and internal resistance : 

It has been demonstrated in the case of fumigation with HCN that insect, 
mortality depends both on external resistance to the entry of the fumigant as w'ell 
as on insects’ internal resistance and that these two components of resistance differ 
markedly in different insects. 

V. Causes of difference in resistance of different instars of locust: 

Out of about a dozen factors studied so far, three viz. (a) surface area per unit 
body weight, (6) percentage of wax in the exuviae, and (c) thickness or compactness 
of the exuviae show significant correlation with resistance of different instars. 

VI. Persistence of insecticides under field conditions : 

These studies have been carried out so far in the case of cotton, sugarcane and 
castor crops. 

VII. Bioassay of insecticides : 

Last but not the least is a continuous project under which the relative toxicity 
of various new insecticides is being determined in the case of all important pests 
taken one by one. 
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Some work is also in progress on the effect of insecticidal treatment on the 
viability of seed grains. 

4. N. BIIOJRAJ NAIDU, M. B. NAIDU, (AIRS.) OvSAIANI, BHARAT BHU.SAN 
and S. H. ZAHKR (H\derabad-Dii.) : Some Insecticides from Vegetable 
Oils and Turpentine. 

Hyderabad has an estimated production of 15,000 tons cf Annona sijiiamosa 
{Siiaphal) seed, in addition to large quantities of Pongamia glali)a (Karanja) 
available in South Bast of Mahaboobnagar District, possessing insecticidal activity. 
Our present work (/. bid. Chem. Soc. hid. and News Ed. 1953, 16, 173) reported the 
variation in the insecticidal activity of A. squamosa seed oil obtained by different 
methods of extraction of the fat; while in the present work the separation of toxic 
principle or principles associated with its purification, has been attempted. The 
insecticidal potent principle of Annona Seed examined in a variety of media, has 
been shown to be highly toxic to pumpkin beetles, cabbage aphids and house flies, 
however the action is of relayed type. Various attempts have been made to isolate 
the toxic principle from the seed, oil, etc. by different solvent fractionation techni¬ 
ques, and ultimately obrained a product, which is likely to be purer than the 
product i.solated by Harper ct al. {Ann. Applied Biology, 1947, 34, 104), and charac¬ 
terized by its chemical and physiological activity. Alkali treatment has resulted in 
the destruction of the toxic material. 

The alcoholic extraction of the Karanja seed oil in 4% concentration in acetone 
has been found to be highly toxic to house flies using both topical method of appli¬ 
cation and spraying; while it has been fouiid to be quite ineffective again.st stored 
grain pests, showing thereby the insecticidal activity of the oil is of restricted 
nature. 

Chlorinated Indian turpentine having a chlorine content of 60-7% has been found 
to be highly toxic to house-flies, cock-croaches, mosquito larvae, and compares 
favourably with DDT. It is also farily toxic but it is less toxic than toxapheiie 
(Cl-67-69%) to R. Castaneum beetles and adults. From the available data it appears 
to belong to the toxaphene-type of insecticides. 

5. Dr. I. M. PURI : Some Insecticides from Vegetable Oils and Turpentine. 

Will Mr. Naidu tell us about the vehicle u.sed for spraying this insecticide 
extracted from Shoanfa seed? 

There is no doubt that search for indigenous products as insecticides should 
be continued as even if they are more expensive they are at least produced in 
the country. A standard technique for comi^arative studies should always be 
followed and LD50 should be studied in every case. 

Cost of new insecticide of vegetable origin need not be considered in this 
case and has to be taken into consideration of and when the efficacy of the new. 
insecticide has been proved. 

6. Dr. K. K. NIRULA (Kalyangulam) : 

Dr. Pradhan had mentioned that the spraying of the insecticides should be 
preferably carried on in the evening, so that the lower temperatures prevalent 
at night, would be more suitable for killing the insect. I pointed out that from 
our practical experience of spraying the coconut palms for the control of the 
coconut caterpillar Nephantis Serinopa with 0-2% DDT, it was found out that 
spraying was more effective, if carried out in the forenoon during the bright 
sunshine. If by some chance the spraying w'as carried out in the evening, it 
hod to be repeated, as its toxicity was found .to wane within a week or so. 
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I further brought to (he attention of the audience, the possible accumula¬ 
tions ot harmful residues of insecticides in soils. Rvidence proves that many of 
the newer insecticides persist in soil for more than five years. Often a given 
piece of land may be treated safely with a certain insecticide as far as one crop 

is TOiicerntd, but it may be extremely harmful to others. Application of 5% 

BHC dust for the control of cockchafer ginbs in the coconut gardens on the 

West Coast, was found to give good control of the pest, but this insecticide 
proved extremely harmful to the intercrops like tapioca, yam etc. commonly 
grown in the cocoaniit gardens. .Similarly IJHC treated organic manures at high 
doses are also found to impart bad taste and foul smell to some of the root 
crojrs, to which this insecticide is applied. 

The effect of the organic insecticides on the beneficial parasite, was also 
bronghl to the notice of the worthy speaker. I’nder the general field conditions 
prevalent on the West Coast of India, it was found that 02% DDT w'hich is 
adviK'atcd for tlie control of Nephantis Serittopa remains highly toxic to the 

Duloplid parasite Tiichospilus piipivota for a period of upto two months. 

It was sugge.sted that aU these factors may be kept in view, while formulating 
the new insecticides. 

7. HUM SINO PRUTIII : Chgaiiic lu'.cctiddes. 

Since in practice, the temperature ci nnot be varied before, during and after 
spraying or dusting in the Ihit. J,abs. of the Punjab University, the effect of 
temperature on the action of PHC at uniform countries throughout. The eifecl 
of BIIC increases with temperature. 

The effect of Iiumidity should not be iiniforiii with spraying experiments. 

The effect of fumigants in the afternoon is increased not so much due to 
the changes in insect actually but due to the increase in volatility of fumigants. 

8. H. ZAHIOD : 

Standard methods (entomological) for testing insecticidal .activity have been 
used and activity as compared to standard types of known insecticides have been 
studied and delcnniiied. Test.s have been carried out (Lalxiratory ft Field) in 
iny laboratories as well as outside and compared mainly with D.D.T. Work has 
been concentrated mainly on the oil itself. 

9. N. BHOJRAJ NAIDU : Some Insecticides from Vegetable Oils. 

If the unsaponifiable matter was active? 

(1) What is the yield? 

(2) Did you (ry the low'er doses ? 

(3) Wliat IS the cost of oil ? 

Still the work is at experimental stage. More work will have to be done 
till the oil can be used as insecticide more effectively and economically. 

10. M. B. NAIDU (Hyderabad) : Physiological Aclion of Oiganic Insecticides. 

Much work has appeared on organic insecticides concerning their toxicity and 
effect on insects of agricultural imporlance,—but comparatively little attention has 
been paid towards their physiological action and particularly their mode and site of 
action. 

The phy'siological action of natural pyrethruni and allethrin (synthetic pvre- 
thrum) has been studied on the isolated heart of cockroach. It is shown that natural 
pyrethrum after nicotine treatment which specifically acts on the cardiac ganglia 
does still produce a further effect on the insect heart by virtue of it§ additional 
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activity on the neuro-muscular system. But this does not happen with nicotine 
treatment preceeded by the administration of pyretlirum. 

Allethrin unlike pyrethrum acts primarly on the cardiac ganglia and not on 
the neuro-muscular junction. After nicotine treatment allethrin does not produce 
any further effect on the heart of cockroach, it is also true if the treatment is 
reversed. It is suggested that the restricted action of allethrin may be the cause 
for its inferior toxicity towards certain insects in comparison to that of pyrethrum. 

The actions of pyrethrum and allethrin are shown to be due t(j the release of 
acetylcholine and not due to the inhibition of cholinesterase as is found in the case 
of organo-phosphorous compounds. 

11. P. M. VAKMA (Poona). 

(1) Asked whether these studies have any bearing on the control of insects in 
the field. The work of spraying has to be started in the morning and finished 
in the evening. The temperature cannot be controlled. The condition in irrigated 
crops (rice-sugarcane) will be absolutely different. Particle size cannot be con¬ 
trolled. 

(2) Asked at what stage of the Earia sp. the tests were carried out ? 


ENERGY METABOLISM 

Section of Physiology 

1. S. BANERJEE (Calcutta) : Symposiutn on Energy Metabolism. 

Surface area of the body of Indians : The metabolic rate is c-xpressed in terms 
of calories per square meter of the body surface. Whatever may be the theoretical 
significance of the body surface as a biomctic unit for the reference of metabolic 
rate measurements, it seems at present that the use of such a unit gives the least 
variable results for individuals differing in size. The surface area of the whole body 
is universally cakulated from a formula suggested by Du Bois and Du Bois based 
on weight and height of the person : A=W"'‘”x x 71-84 where A is the surface 
area in enP, W is the weight in kg, 'H is the height in cm and 71-84 is a constant. 
Fpr any work on energy metaboliMu it is, therefore, desirable to find out if the 
surface area of the body as determined by the above equation is correct in case of 
Indians because workers in Japan and China have shown that the above equation of 
Du Bois and Du Bois is not applicable in persons of those countries. We have, 
therefore, determined tire body surface area by actual measurements in order to find 
out if the surface area of the body calculated from the above equation differs from 
the surface area of the body actually measured. 

Fifteen male subjects consisting of students, research workers and members 
of the teaching stuff of the department of physiology of the Presidency College, 
Calcutta were selected and the surface area of the body of each individual was 
measured by using diverse methods. 

The surface area of the lx>dy of each individual w’as also calculated from the 
weight height equation of Du Bois and Du Bois and the results were compared 
with the surface area of the body actually measured. It was observed that the 
surface area of the body actually measured was more than the area calculated with 
the equation of Du Bois and Du bois in all the cases. 

To see how the formula of Du Bois and Du Bois worked by changing the 
constant, the constant for each individual was determined by dividing the surface 
sre^ of thf bodj^ actually niea8Ut^4 with the product of W““* and H*”', The 
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constant thus obtained was 74-66±0-23. When the surface area of the both was 
calculated with the following? equation : 

vSurface Area - WeiKlit‘"^“* x Hei.qht" '- ■ x 74-6fi 
(cm’) (ky) (cm) 

there was little variation with the surface area of tlic body obtained by actual 
measurements. 'I'his equation, tlu-refore, is su.ij.qested for the calculation of the 
surface area of the l>ody of Indian whose ph 3 sique differ slightly from people of 
the West. 

9. A. SEN GUPTA, N. P. EUNDGREN and P. N. SAHA : Maximal working 

capacity in Winter and Summer {Hot Htimid) of Adult Healthy Men of 

Sedentary Habits. 

Introduction. 

Energy expenditure varies according to the stress of a job. Intensity and 
frequency of muscle movements to perform work are mainly responsible for 
this variance. Apart from these two factors the number of muscle units and the 
mass of muscles involved as well as training influence the metabolic acticity 
during work. In Sherman’s Table energy exjjenditure for different types of jobs 
i,s presented. One really wonders, after a look at the limits, at tlie reserve capacity 
of the body to perform work. When lying in bed relaxed the energy expense is 
near aliout I K. cal per minute (roughly the energy output of a 70 watt lump); 
but when one walks up the staircase rapidly the same mar' shoot up to 20 K. Cal 
per minute. Assuming the last job to be the Innit of one’s performance it is 
obvious that the energy expense nray reach 20 times that of rcstirrg level irr 

severe stress, approaching limits. It has been observed irr Western countries 
that for short-duration maximal efforts oxygen consumption, which is a direct 
measure of the intensity of the job, may be 20 times or more than that at resting 
level. This reserve may not be the same for everyone. Taking the country as a 
whole it cair be broadly inferred that maximal efforts of work will depend on 

physical fitness of the population as well as the climate. It has been found in 
Rw^eden, that in lumber industry the average cnergj' output per day of the workers 
is 5400 K. cals in winter and .5200 K. cals in summer. India is specially handi¬ 
capped in climate as well as physical fitnes.s of the population so far as the work¬ 

ing capacity is concerned. As for the climate, it has lieen cstabli.shcd that 
Basal Metalxilic Rate of the Indians is roughly 10-15% lower than that of the 
Westerners as given in Boothby-Randiford standards. It is also widely known 
that the Indian population is far behimi the Western ‘.trindards of physical fitness. 
This is well reflected in lower per capita production of Indian lalxmrers, compared 
to the western ones. Under these circumstances it was thought useful to investi¬ 
gate into the maximal working capacity of Indians in vduter and in summer (hot 
humid) seasons. 

Experimental Techniques. 

From minute expiratory volume and anah'sis of expired gases oxygen con¬ 
sumption was determined, which was taken to be the index of working capacity. 
Work was performed on a bicycle ergometer, against varying frictional loads. 
Three different loads of 2 lbs., 4 lbs. and 6 lbs. were tried in winter but only 
2 lbs. and 4 lbs. were tried in summer. 'It was found that in summer 6 lbs. load 
was too strenuous to complete the experiment. These loads were put on a spring 
halance and were adjusted by means of a wedge. It was obvious that the more 
the load, the more stressing the job was Pedalling was fixed at a constant rate 
of 60 cyt:les per minute. The subject could achieve this rate with the help of a 
metronome. The loads were tried in ascending order in a continuous experiment. 
For each load the subject pedalled for seven minutes and after completion of tjie 

23 
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lower one, lie was switched off to higher loads until the maximal e£fort was 
reached. Pulse rate, respiratory rate and the subject condition were taken into con¬ 
sideration in order to judge this limit. For each load a five-minute "warming up" 
period was allowed before expiratory .air .samples were taken. From the 6th to the 
8th minute ot each particular load the subject was coiiirected to a big spirometer, 
to collect the expired air u.sing an assembly of mouth pieces, noseclip, three-way- 
valve and corrugated rubber tubing. The collection was done for not less than 
two minutes to have representative gas sample. Pulse rates were gcounted every 
minute and respiratory rate was counted on the 6th minute. The highest pulse 
rate, which was often reached by the 6tli minute, was recorded. Minute expiratory 
volume was determined from the initial and final spirometer readings. Expired 
air samples were collected in sampling pipettes over mercury and were analysed 
for C(\ and in a Haldane’s Gas Analysis apparatus. Duplicate analyses when 
agreed within 10% wore taken for final assessment of oxygen consumption. 
Material and Data, 

lileven subjects were chosen from a sedentary group of population after strict 
examination of their health status. Only healthy subjects were selected for llic 
study. The data on age, body weight, body height and body surface area of the 
experimental subjects are presented in Table I 

TABLE I 

Pkrsonai. Data of the Eleven Experimental SubjkcTvS 


i 

Range 

Mean 

Age in vears 

18-40 

29 2 

Body wciglil in lbs. 

9.S- 159 

122-1 

Body height in inches .. ... 

62 5- -70-5 

65-5 

Body .suffaee area in sq. nielcrs . ' 

1-40-1 83 

1-63 


All the,se subjects were performing laboratory duties, and as .such they were 
taken to lie of sedentary habits. Out of Uiese only eight could reach the maximal 
rate in work in winter, and in summer only seven could complete the same. 

Tfie experiment was undertaken in the morning before any heavy meal. In 
winter the environmental tcmpeiature was 75°F. D.B. and 65°F. W.B., the corres- 
ponding figures for summer were 89°E and 85°F. In the latter season the wet 
bulb reading was close to that of dry bulb and as such the climate was defined as 
hot humid climate. 

Table II oxygen consumption for maximal work load and the corresponding 
load are presented in two different seasons. 

The pulse rate plotted against oxygen consumption, taken in absolute terms, 
shows a scatter. But when it is plotted against oxygen consumption per sq. meter 
of body surface area the scatter eliminated. This is due to the influence 
of body size. The linear relations obtained are given by the equations: 
Y=70'2l-|-0T27X and Y=76'65-t-0 096X in winter and .summer respectively, as cal¬ 
culated from the method of least squares; X=0, consumption cc/min/m“ and 
Y=spulse rate/min. The line for winter has a correlation coefficient, t=0'909 where 
p<0 001, and in summer, r=0-972 where p<000J, both values being highly signi¬ 
ficant. Expiratory minute ventilations when plotted against oxygen consumption 
in two different seasons show a linear relation. Respiratory rates ore related in 
the usual way with oxygen consumption. 
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TABLE II 

OxYGiiN Consumption and Corresponding Work Load in MXximai, Kpport 
OR Nine Subjixts in Winter and Summer 



Subjects 

Winter 

Summer 



Woik load 

O, consumption 

Work load 

U, consumption 



Kg/Meters/Min. 

Lt-’/Min. 

Kg / .Meteis/Miii. 

Lis/Min 

1. 

M vS. 

S58G 

1 79t) 

572-4 

1-501 

o 

n.B.c. 


1-694 


1-416 

kJ. 

\.K. 

>» 

1 169 


— 

4 

B.B.S. 


1 496 

858 6 

2-255 

5. 

A.S G. 


1 923 

— 

— 

G. 

S.K.D, 


1 498 

.572 4 

1 '4.53 

7. 

SS.vS. 


1 431 


1 383 

S 

M.K.C. 


1 358 

it 

1.-747 

9. 

vS.B. 


— 


1 478 


Mean 

II 

I 546 

• '• 

1 590 


Discussion. 

(1) From Table 1 wliere data on inaxinial efforts art X'i<?seuted one fact stands 
clear. Mechanical efficiency was hii<licr in winter than in .smiunt-r. Mechanical 
work done for 1 lb. load was near about 143-1 Ktx/iucler.-./uini. Maximal oxygen 
consumption for both the seasons was nearly the same, i.e., about 1 5 lit/nnn. 
But this maximum o.vygen consumption was reached against 6 lbs. fric¬ 
tional load in winter corresponding to 4 lbs. in summer. Defining mechanical 

work done in Kg/m/min. 

efficiency = , consumption in litres ^particular case the same is 6-o5 
and 3-6 in winter and summer respectively. 

(2) Berggren and Christensen (1960) mention the advantage of taking pulse 
rate as an indirect measure of energy expense. Lundgreii (1950) also emphasised 
the importance of analysing the pulse rate—o.xygen consumption relationshiji in 
assessing the physical stress in work. It is imperative that with more demands 
of oxygen in metabolic work in aerobic conditions there will be a corresponding 
increase in pulse rate to meet the demand through increased circulation. The 
slope of the line determines the working ability of an individual. An unstrained 
subject will have a higher slant compared to a trained one. The steepness of the 
line is accompanied with maladjustment during work. In winter, though the 
maximal efforts were higher than in summer, (liecause all the subjects could 
complete six lb. load but only one could perform the same in summer), yet the 
adjustment in circulation was hampered more in winter than in summer. 

This may as well be due to haemo-d 3 mamic changes in winter together with 
lack of acclimatisation. Sen Gupta (195.6) observed the importance of acclimatisa¬ 
tion in performance of woik in digerent climates. Metabolic activity, especially at 
maximal work level, liberates a large amount of heat inside the tissues. This heat 
gain needs to be lost at a rapid rate to maintain normal body temperature. In 
winter the heat gain cannot be lost too rapidly as compared to the summer because 
of the inefficiency of evaporative loss due to lack of acclimatisation. By con¬ 
vection and radiation mainly this heat gain is likely to be lost in winter. This 
could be achieved only when heat is conveyed to peripheral tissues by a strong 
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vasodilatory response, wliich is often accompanied in later stages of work. For 
rapid transportation of this metabolic heat by blood to the surface a higher pulse 
rate can be expected in winter compared to summer. In summer when, through 
acclimatisation, sweat glands dispose heat gain by evaporative loss in sweat the 
strain on circulation is less than in winter. 

The expiratory minute ventilation is related to oxygen consumption in the 
usual linear way. But in slope there is difference in the two seasons. Usually a 
higher ventilation is found m winter than in summer for the same oxygen con¬ 
sumption. 

The linear relations between oxygen consumption and expiratory minute ventila¬ 
tion, and between oxygen consumption and respiratory rate may be disturbed 
when approaching maximal w'ork-ratc; even in summer the maximal work-rate of 
■winter could not be reached. There are reasons to believe that even if this was 
reached in summer the linear relation might not be maintained. 

Summary. 

(1) Oxygen consumptions for maximal work in summer and winter reached 
by nine subjects working on bicycle ergometer are presented, together with their 
relationships, pulse rate, expiratory nuiiute volume and respiratory rate. 

(2) It IS found that mechanical efficiency m maximal work is lower in summer 
than in winter. Oj consumption is higher in summer ihaii in winter for the same 
stress. 

(3) The siants of pulse rat^—oxygen consumption line, expiratory iniiiute 
volume—oxygen consumption line, are steeper in winter than in summer. 

(4) The findings are discussed on the basis of associated changes in physiolo¬ 
gical state in the two seasons. 
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4. Sen Gupta -Unpublished work. 

I)K. W. R. .AYKROYD (FAO) ; Energy Requhcmi nts. 

^ The problem of energy expenditure and requirements was of .great importance 
to FAO. P'AO had the responsibility of making "world food appraisals” based 
on available food supply data and on estimates of per capita reciuirements for 
calories and nutrients. With regard to calories an FAO Committee on calorie 
requirements prepared in 1949 a report which has suksequently been widely 
used. The Committee considered the influence on calorie requirements of age, sex, 
occupation, climate and other factors and made recommendations which can be 
applied to population groups of different types living in different environments. 
The factor of climate was difficult to assess becau.se average mean external tem¬ 
perature often failed to correspond with actual environmental temperature. 

A second meeting of the Committee on calorie requirements is taking place 
in May, 1956. This Committee will revise the findings of the predecessor in the 
light of advancing knowledge. 

The estimated per capita calorie supplies for India were amongst the lowest 
of those recorded for FAO member countrie.s. How far these reflected the mal¬ 
nutrition it was difficult to say. It is gratifying that some attention is being 
given in India to problems of energy expenditure. Research in this field, though 
at present somewhat out of fashion, is much needed. It was particularly impor¬ 
tant in a country like India, where the food situation needs close watching and 
there is apprehension kst population growth should outstrip food production. 
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2. 1). N. MUIflyICK iind N. D. KI$HAR (izatnagar) : Energy Metabolism in Faitn 

Animals. 

In calculating, the nutritional requirements of Indian livestocks, foreign data 
are used so far. Recently, Keliar and associates reported from these laboratories 
that the Indian cattle require 25% less protein for mamtenance than the standard 
advocated by the foreign workers. It has been reported also that tire basal meta¬ 
bolism of the Indian population is less than the western people. It may be likely, 
that the energy metabolism of Indian cattle may be different from the western 
standard. It was therefore considered desirable to start a series of investigation 
to determine the caloric requirements under Indian conditions. 

The first observations were carried out on 32 hill steers weighing 250 to 400 
pounds. They were on maintenance ration. The equipment for recording the 
metabolism consisted of an open circuit mask type, to collect the expired air 
through a two way valve connected with Douglas bag. The collection was con¬ 
tinued from 10-15 minute.s in the morning after 16 to 18 hours of feeding. The 
expired gas was analysed for COj, Oj and CH<. The heat production for 24 hours 
was calculated from the analysis of ga.ses and respiratory quotient. The resting 
metabolism per unit surface area was computed from the following equation, surface 
area ==015 (weight in Kg)"’*’. The total digestible nutrients was calculated on the 
a-.sumption that one pound is equivalent to 1814 calories. It was found that all the 
values were 18 to 20 per cent lower than foreign figures. 

These studies have been further extended to detcnniiie the effect of different 
atmospheric tcniperatme from 50 to 100°T' on heat priKluctiou on twelve Hariana 
Cows, three foreign cross cows and three Murrah buffaloes. The arrangements 
for e.\perimenlal were the same as before. 

The heat production per hour of JIariana and cross cows and buffaloes decreased 
witli the increase in the air temperature. The mean values were 3S<i, 304 and 485 
calories per hour respectively and the mean differences were statistical! significant. 
The mean \alufcs of the calories per hour per square meter surface area were 99 0, 
107 0 and 107 0 for Hariana, foreign cross cow's and buffaloes, respectively. The 
differences m the mean figures between the groups were liighly significant. The 
values had a negative correlation with the change of air temperature. 

Within the breeds of cows, the foreign cross cows and within the siiccies 
buffaloes show'ed higher values. 

In another experiment, the lestmg energy metabolism was recorded in normal 
adult slieep Iij' using the Benedict Roth respiration apparatus. The average mean 
value at 17'^C was 105 calories per hour per 100 lb live weight. 

3. A. SRRHNIVASAN (Bombay) : Vitamins and Osidative Metabolism. 

Since vitamins, more especially the B vitamins, act as regulatory substances in 
controlling the production as well as utilization of energy from foods, it would 
follow that efiiciency of food utilization may be modified by dietary levels of vita¬ 
mins. Several recent reports point to an influence of dietary vitamins on the oxida¬ 
tive utilization of carbohydrates and fats and on protein metabolism. In particular, 
the association of vitamin Bj, and folic acid with transmethylations, nucleotide 
synthesis and formate nietaboiism generally, implies a controlling influence by these 
tw'O vitamins on a variety of amino acids such as glycine, serine, threonine, cysteine, 
tryptophan, histidine and methionine. 

Two experimental approaches to a (juantitive demonstration of vitamin-energy 
relationships are discussed. 

1. Studies on the effects of split-feeding of the protein and non-protein caloric 
moieties of a nutritionally adequate diet to the albino rat have shown that, in 
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comparison with the groups that are fed the whole ration in two instalmentSf 
those receiving the jiroteins separately some six hours before the rest of the diet 
show impaired amino acid utilization and decreased nitrogen retention. An addi¬ 
tional supplement of a mixture of 10 vitamins nearly offsets this disturbance. The 
observations are explicable on the basis that the vitamins control the efficiency of 
amino acid utilization and that, in presence of an excess of the B vitamins, the 
caloric dram on proteins is minimal. 

2. Ill thyioloxicosis, there is an impairment in the esterification of inorganii 
phosphate during oxidation. The protection afforded by vitamin B,* against thyro¬ 
toxicosis is in part at least attributable to a contiol of this inteifeience and is 
inferable from studies on conjugation systems involving acetylation of p-ainino 
benzoic acid, benzol^ ation of glycine and peptidation of glycine, cysteine and 
glutamic acid (glutathione). 

4. Da. B. K. ANAND (New Delhi) ; Energy Metabolism. 

Role of the nervous system in the control of the energy metabolism has been 
the subject of investigation by various workers. Knergy metabolism depends upon 
the food intake, on the one hand and the various hormonal, chemical and other 
factors on the other hand. Food intake in the animals depends upon the meta¬ 
bolic requirements. We have previously reported the existence of two niechanisiiis 
in the hypothalamus, which control the food intake the lateral hypothalamus 
conliollirig the “instinct” to eat and the medial hypothakimus having the 
“satiety” mechanism, which produces inhibition of the lateral liypothalamus wlicn 
the animal is satieted after feeding. Work in some other lalxiratories has tended 
to show that “specific dynamic action” is the factor which influences these hypo¬ 
thalamic mechanisms and thus tlie food intake is correlated to the metabolism 
of the body. We have carried out further work on the higher nervous regions 
belonging to the limlac system and it appears that the frontal corten in higher 
manmals is probably xhe only region which influences the intake through tlie 
hyixithalaiiiic centres. These centre.s have also been shown to have fascillitatory 
and iiileilory iuflueiices oier the feeding reflexes mediated through longer levels. 

Mdjer reported that the hypothalamic regions are influenced by blood sugar 
levels. Work done recently in Scandinavia, has shown that lavelled l‘hosphorus 
intake by these hypothalamic regions is different from othei regions, when the 
animal is starving. More work is still needed before this picture of nervous control 
of feeding of energy metabolism will become clear. 

MUSCLE PHYSIOLOGY 

5. Dk. INDRRJIT SINGH : A Discussion on Muscular Contraction and Relaxa¬ 

tion. 

When a muscle contracts, it undergoes several changes such as mechanical, 
thermal, chemical, volume changes, changes in hydrogen ion concentration elec¬ 
tric, osmotic, optical, changes in X-ray diffraction etc. Various attempts have been 
made to correlate these phenomena in order to elucidate the intimate nature of 
muscular contraction. Much of the recent work on muscle has centred ou the 
role that ATP plays in muscular contraction. It is possible that ATP will lose 
its importance as a primer in muscular contraction, owing to the recent demons¬ 
trations by Krebs and his associates, and Mommaerts that muscular contraction 
can occur without the breakdown of ATP. Further Englehardt has claimed that 
ATP can cause contraction of myosin unassociated with actin. 

Two fundamentally opposed theories are advanced to explain the contrac¬ 
tion of muscle. In the first, contraction is considered to be due to release of 
mechanical energy previously stored in the structure. In the second the chemi- 
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cal energy is supposed to be released by the stimulation to enable the muscle to 
do work, relaxation being considered as a passive phenomenon. 

The views on these and other phenomena of muscular contraction are well 
known, and in the present discussion, I shall present our own experimental find¬ 
ings. Our work has been mainly on unstriated muscle. 

If loaded unstriated muscle is stimulated chemically or electrically, it may 
relax. If however the muscle is unloaded, then some muscles relax whilst others 
fail to do so. For example guinea pig s uterus and frog’s stomach muscle relax 
when treated with adrenaline, whilst rabbit’s gut muscle, which is very sensitive 
to adrenaline, does not relax at all. Mytilus muscle also does not relax when 
unloaded. 

The next (luestion is whether the relaxation of unloaded muscle is due to 
pulling on it by the internal elastic structures or not, if this be the case, then 
the muscle would be loaded, and relaxation passive. To answer this question 
w'e have to compare the behaviour of loaded and unloaded muscle towards certain 
agencies. 

These agencies interfere with metabolising in some way or other. If the 
muscle is asphyxiated or treated with sodium cyanide (1 in 10,000), then loaded 
muscle may relax profoundly, hut unloaded muscle docs not relax, on the con¬ 
trary, it may contract. Similar affects may be produced with sodium a/ide or 
iodoacetic acid. These experiments would therfefore dispose off the objection 
that relaxation of unloaded muscle might be due to internal elastic structures. 

This view is supported by further experiments. Asphyxiated of cyanide 
treated unloaded muscle, will react to adrenaline by relaxation, if it is treated 
with glucose. To show that this effect of glucose is metabolic, the muscle is then 
treated with iodoacetic acid, when relaxation of glucose treated unloaded mu.sclc 
is abolished. The.se experiments leave no doubt as to the active nature of the 
relaxation process in some unstriated muscles. Onr conclusion therefore, is that 
in unstriated muscle, there arc two systems, in one the relaxation is active, and 
in the other, passive. This may he related to Szent Gyorgyi’s two processes, one 
c.Kothcnnic and the other endothermic, in muscle. 

In striated muscle, there has been some controversial observations. Ramsay 
and Street observed relaxation of unloaded single muscle fibres, but .\. V. Hill 
did not find so in whole muscle. We have stimulated frog’s rectus abdominis 
with potassium and acetylcholine and observed no relation in unloaded mn.s<']e. So 
our conclusion is that striated imrscle contains only one system, in which the 
relaxation is passive. Some of our results are in agreement with those of other 
observers. 

Thus we have not found any active relaxation in Mytilus muscle. Abbott and 
Lowy, in Hills Laboratory, also did not find any heat production in this muscle 
during relaxation. We have found that adrenaline produces active relaxation in 
some muscles, and llulbring has noted increased oxygen consumption, though she 
has explained it on other lines. 

We are next concerned with the contraction process. Contraction of muscle 
is supposed to be due to folding of the polypeptide cliains, but so far no un¬ 
equivocal evidence of chain folding diiring contraction has been produced. We 
have tackled this problem on the following lines. According to modern views, 
denaturation consists of an alteration of the specific internal structure of the 
protein wherein the closely folded peptide chains unfold. Similarly, the con¬ 
traction of muscle is suppose to be due to folding of the contractile protein, so 
relaxation would be due to unfolding of the mnscle proteins. Thus according 
to these views the process of relaxation would be similar to rhe denaturation of 
proteins. In Mytilus muscle, there is evidence, that contraction is due to globular 
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translonu^ition of the contractile protein. This would explain the extreme short¬ 
ening which such muscles can undergo. 

The above experiments also show tliat cross linkages are necessary for tonic 
contraction. These cross linkage enable the muscle to maintain tension without 
expenditure of energy. The effect of urea and salts in causing active relaxation 
of muscle show that at least two kinds of linkages are concerned—salt linkages 
and hydrogen Ixmds. 

(). 1). V. SADHT’ (Calcutta) : 

Muscle Physiology has attracted the attention not only of Biologists but of 
scientists in other fields, a most potent phase in the understanding of animal 
electricity being made by Galvani and Volta, and of laymen and non-scientists 
such as those interested in the beauties of locomotion, dance-drama and horse 
races. The mechanical, electrical and other changes accompany the activity in 
muscle resulting in real or virtual work. The chemical changes are transformed 
b} high-energy phosphate bonds into the mechanical changes of muscle resulting 
in work. In isometric contraction of muscle where no work is done energy out¬ 
put is less than in isotonic contraction with work (Fani: Hffect). Investigation 
into this phenomenon tends to show that the real c.ause of muscular contraction 
probably lies in a nicchano-chemical reaction whereby chemical and mechanical 
change.s are interdependently integrated through the configuration of myosin or 
actomyosin chains. It is suggested that actomyosiu combines with phosphate and 
the phosphate comixjiind is the relaxed state of the muscle. During contraction 
phosphate is released and the free actomyosin chain shortens and as an ATP-ass 
breaks down ATP into ADP and the actc<myosin phosphate is formed. Thus rela- 
talion becomes an active and an ATP-depeiident process. 

Rlectrical changes produced in heart muscle is recorded by I-JOO. In goals 
where is usually an opposite variation m the lead iKjttntials in 1st and 2nd standard 
leads and this peculiarity is not due to us (|uadruped posture. Whether this 
ct ent lia.s any bearing on problems of muscle Physiology is being actively pursued. 

7. S. N. RAY (Tzatiiagar) : Rclalioir betn'ecn Vitamin and Tiace Element Relation 
of the B-droup Vitamins to the Trace Element. 

The field of inter-relationship between vitamins and trace elements remains 
as, vet largely unexplored. Tliongh a number of papers have been published on 
the role of metallic ions in certain enzyme .sy.stems involving vitamins, very little 
has lieen done to examine the effects of deficiency of trace elements in the intact 
animals on the production and utilisation of vitamins. 

While investigating cobalt deficiency in sheep, it was found that the symptoms 
exhibited by deficunt sheep, resemble certain vitamin deficiency syndromes. 
Thus lack of appetite and anaemia are common symptoms of vitamin B-Complex as 
well as cobalt deficiencies. In order to examine whether proeluction of B-Vitamins 
is disturbed in cobalt deficiency, blood from deficient and normal sheep was 
analysed for rilxiflavin, folic acid, pantothenic acid, nicotinic acid and vitamin B, 
complex. It was found that the concentration of nicotinic acid and pyridoxin 
group of compounds was reduced in the blood of deficient animals to the extent 
of 20 per cent and 45 per cent respectively as compared with the normal contenfs. 
A significant reduction in the case of riboflavin was also seen. The folic acid and 
pantothenic arid contents were not affected. 

A.s in normal ri'niinanls, B-Vitamins are usually synthesised in large quan¬ 
tities in rumen by the microflora present there, this low'ering of the concentration 
of certain B-vitamins in cobalt deficient lambs might have been due to inter¬ 
ference of microbial vitamin synthesis iti the absence of cobalt. This may also 
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indicate that the production of various members of vitamin B-coraplex may be 
brought about by different microflora and cobalt may influence the production of 
some but not of all the members. 

In another scries of experiments, coball deficient lambs were treated with 
thiamin and pyridoxin. Lanihs given thiamin supplements alone showed in¬ 
creased growth rates but anaemia was further aggravated. Pyridoxin had slight 
effect on blood regeneration but none on growth. A mixture of ihiamin plus 
pyridoxin ivas also found to give transient improvements However, when pure 
vitamin became available, dosage with this vitamin alone was found to bring 
about an alleviation in the cobalt deficiency bymptoms. This may indicate that 
colialt given per os produces vitamin B,j which in its turn may help in the proli¬ 
feration of microflora, synthesising certain B-vitamiiis 

8. Dr. shiv KUMz\R ; Vitamins and Trace Elements. 

In human nutrition, the great importance of trace elements in relation to 
vitamins is only slowly being realised. The trace elements are intiniatcly con¬ 
nected with the irroper use by the boify of the vitamins, and so should be supplied 
when treating deficiency diseases. The distribution of trace elemciil.s in foods 
closely follows that of the vitamins so that when tliere is deficiency of vitamins, 
there is almost always a deficiency of the trace elements. 

Vitamins, particularly of the B group, function as coeiizymes in conjunction 
with the substrate specific enzymes. Cobalt is an integral part of cyano-cobalamiu 
(Vitamin B, 2 ). Trace elements form parts of enzymatic systems, e g.. Mg of 
phosphatase, carboxylase, cozymase; Mn of arginase, cholinesterase, Zn of carlaoiiic- 
anhydrase, and Cu of tyrosinase, ascorbic acid-oxidase, polyphenol-oxidase and 
laccase. Some enzymes such as arginase, glutaniinasc, hexosekinase, phospho- 
glnco-mulase, peptidases, phosphatases are activated by divalent metallic ions 
such as Mu++, Co++, Mg i+. Such enzymes can be legardod as metallo-protein 
enzymes. It is supposed that combination of these enzymes and substrates occurs 
partly through metallic ions. Thus it is not difficult to understand tlie probable 
inter-relationship between the trace elements and the vitamins—the former cither 
forming a part of the enzyme (metallo-protein enzyme) or activating some enzymes, 
and the latter particularly of the B-gronp, acting as coenzymes in the euzyme- 
coenzyiue systems mediating cellular metabolic reactions. 

9. Dr. P. S. SARMA . Relation of the B-Gwiip Vitamins to the Trace Element 

Zinc. 


In rats, it has been shown by various workers, that zinc salts fed at high 
levels are toxic. There is a growth inhibition vvliicli is linear with respect to 
the dosage administered, either as ZnO, ZnCOj or ZnSO* and when the dietary 
level exceeds 1%, there is a considerably enliaiiccd mortality which also sets in 
very quickly. Under these conditions certain enzymes such as catalase and cyslo- 
chrome oxidase are inhibited, and alkaline phosphatase is increased, the latter, 
however, only at much higher levels. 

Studies presented herein deal with the toxicity of zinc as ZnClj or ZnSO^ for 
the larvae of the rice moth, Corcyra ccphalonica st. At levels of 0‘2-0‘6%, Zn 
(either as chloride or sulphate) brings alx>ut growth inhibition. When the dietary 
zinc exceeds 1% it becomes rapidly fatal. Liver extract, as well as vitamin B,,, 
have been shown to be effective in suppressing the high mortality brought about 
by feeding 1% ZnSO^. Of the various B-vitamins tested, with a view to finding 
ont whether the B-vitamin content of liver extract was responsible for its bene¬ 
ficial influence, it was found that only vitarain Bu and thiamin were effective to 
any extent in reversing growth inhibition, 

24 
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The second aspect of zinc and B-vitamins relationship presented herein per¬ 
tains to their lipotropic potencies. The investigations concerning zinc as a lipo¬ 
tropic agent were based on an earlier report in literature wherein such an effect 
has been demonstrated though only at grossly unphysiological dosages of zinc. 

In the present study it has been shown that a fatty degeneration, closely com¬ 
parable to the corresponding phenoinen in rats, could be brought about in 
insects as well, by feeding cystine. It has been also shown that ZuSO^, in this 
condition is effective to approximately the same extent as vitamin B,a or choline. 
The possibility has been suggested that it may act better in combination with other 
established lipotropes. The role of other B-vitamins has also been investigated and 
compared with that of zinc. 


ROLE OF PSYCHOLOGY IN NATIONAL PLANNING. 

Section of Psychology and Eudcationsd Sciences 

1. 1)«. ISIIWAR DAYAL: 

Generally from the discussion it was evident that there is lack of perception 
of socio-psychological problems arising from a process of change iti community 
and industrial areas of development. It is important that psychology should gear 
its study toward solving these problems, and much more, in pointing out gaps in 
Planning in India. It seemed to me that a large number of. unrelated problems 
that were brought out in the discussion, confu.sed the main issue of determining 
technique.s that would help in meeting the problems at the community level in 
tlie Planning situation. lixperimenls of this nature are abundantly tound in the 
project-reports available in literature, especially in reports of Michigan and 
Boston Community experiments. This divergence in discussion did not enable the 
group to clarify the role of psychology in National Planning. It is iny hope that 
the section will draw altenlion of the Planning Commission towards socio-p.sycho- 
logical asjects of change and urge serious consideration of problems involved therein. 

2. Shri INDRA SKN : (Paudicheiy). 

, If National Planning means planning for the development of n.ition’s life, then 
it becomes, as a whole, entirely a p.^ychological work, the aim in that case being 
the growth of the life, character and capabilities of the men, w'oiiien and children 
of the nation. The amelioration in the environment, building of dams, roads, 
opening of schools, hospitals and the rest will have then to be clearly conceived 
and pursued as means. 

However, National Planning can be easily conceived as tlie development of the 
material resources of the country. Then evidently ameliorations in the environment 
will tend to become ends in themselves and the human factor concerned will tend 
to be treated as means. 

This approach will not succeed in achieving a true national development, a 
real strength in national life. It will also create for itself difficulties in getting 
people’s co-operation. 

Rightly conceived, national planning is a psychological and edncational work 
and the administrators of the plan will really have to become the educators of 
the nation. 

And if the administrators of the plan seek to become educators of the natuMi, 
the entire spirit of the work will change and the difficulties, which are experienced 
to-day, will tend to diminish a great deal. 
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3. Dr. G. D. BOAZ : Guidance and Counselling. 

Three aspects (i) Vocational guidance, (//) Counselling or guidance with regard 
to personal adjustment problems, (iii) Treatment of neuroses, psychoneuroses and 
perhaps Psychoses also. 

For I—Occupational information and job dictionary immediate necessity. 

Bducation of the parents and realisation of the socialist pattern of 
society essential. Social value and remuneration of different jobs to be 
more or less equalised. 

For II—The psychologists could be trained and iiarents manuals on mental 
hygiene should be published. 

For III—To be considered as a specialist proposition. 

Use of Rorschack without recognised and adequate training to be severely 
discouraged. 

4. vSri N. h. DOSAJH' (Jullundhar) : 

The paiier discusses how Psychology can play an important role in National 
Planning—^first, by studying the inter-group, political, religious and conununal 
prejudices, hatreds and tensions, psychology can suggest means for re.solving them, 
and thus help in bringing about National unity. Secondly, Psychology, by studying 
the irrational fears, wrong notions, rituals and anti-social customs of the people, 
can devise ways and means to resolve them and thus help in bringing about greater 
happiness in the life of the Nation. Thirdly, the paper .shows the importance of 
mental hygiene clinics and vocational guidance centres in a programme of National 
Planning. 

5. DR. POIADRSWAR DK, M.A., Ph.D. (Dondon) (Bihar) : 

The primary aim of national planning is to achieve all-round improvement in 
the standard of living of the nation. In planning the major emphasis has always 
been jilaced on the economic aspects. But in order that life may be wholesomely 
lived, economic considerations do not mean everything for man who is a complex 
psychophysical Ix'ing. lii any national planning, man should be helped to adjust 
himself wholesomely and adequately to the material progress introduced into his 
environment. Material progress may be achieved without achieving at the same 
time corresponding progress in his mental life as a recent poll of the American 
people has shown. It is a business of P.sychology to make its resources available 
to man so that he may be able to derive the maximum benefit from the outcomes 
of National Planning. 

It is in this context, I think, that the problem of the role of Psychology in 
National Planning .should be considered. The problem has been considered below 
with regard to two aspects ;—First, general, and the second, specific—in relation 
to the needs of our country. 

General. 

For harnessing psychological service to any development scheme, a survey of 
the different employers by whom, and the ways in wliich, the psychologists of 
the country are being utilised, is the first requirement. Information is essential 
for an objective appraisal of the existing condition of the country should be 
available to know if the utilisation of the psychological service in relation to the 
country’s needs and requiretnenls can show any adjustment or not. 

Having considered this, the next step will be to make a survey of the fields 
of interest of psychologists for assessing if the country has adequate psychological 
resources to cope with the growing needs of the country. Here again reference 
is made to the 1948 survey of the fields of interest of American psychologists and 



!82 


Proc. 43rd Ind. Sc. Cong.: Part IV 


their percentage in each for the purpose of illustration. Without such a prior 
survey being made, psychology cannot, I think, play effectively its role in any 
national planning. In this re.spect the following fields of interest, which cover 
perhaps all the different types of service that psychology can offer, may he 
mentioned :— 

1. Experimental Psychologists (including Physiological and Comparative 

Psychologists). 

2. Clinical Psychologists (including remedial workeis). 

3. Counselling and Guklance workers. 

4. Child and Educational psychologists. 

5. Personnel Psychologists (including Industrial psycludogists). 

6. Social P.sychologists. 

7. Statisticians (Test construction and p.sychological measurement). 

Specific, 

Against the background given above the role that psycliologists in India can 
play in National Planning has been examined. Two conclusions have been derived 
from fhe existing state of affairs :—(i) Lack of adequate resources, that is, facilities 
and trained personnel, to cope with the diver.se psychological needs, (ii) Imme¬ 
diate necessity of opening psychological laboratories and institutes for research 
and training in psychological service. 

6. DR. S. P. GHOSH, M.A., D.Phil. (Cal.) (Delhi) : 

Our national planning is more of an industrial pattern. We are getting six 
or seven steel plants and some small factories by the next few years. 

The author feels it is desirable to deal with industrial planning in the field 
of National Planning. Every industry has got two sides, man and the machine. 
So long the machinery side of the industry has been stressed, emphasised and 
the man side neglected. But man in the industry is as much important as the 
machine. The psychologist can help the industrial planning in the man aspect; 
in the selection of right man for the right job, detecting accident-prone ijersonnel, 
studying fatigue and nest pauses, employer and employee relations and so on. 
Under the auspecies of the Applied P.sychology section, Calcutta University, the 
selection of trade apprentices and skilled workers has been done in various 
factories e.g. Winico, National Carbon Co., Ishapore Rifle factory, Chiltaranjan 
Locomotive and so on. The follow-up studies have been found to be useful and 
some organisations are now intending to set up psychological wing. The Direc¬ 
torate of Ordinance Factory has already started a central psychological organisa¬ 
tion, at Calcutta for the selection of workens and other industrial problems. 

The experiment on ‘work and rest pause* has been studied in one factory with 
effective results. The problem of accidents has been investigated in the State 
Transport drivers and Tram drivers, Calcutta and a battery of psychological .tests 
has been developed for detecting accident prone persons. The tense problem of 
employer-employee relations has been investigated in Bata-Shoe Co., Indian Rubber 
Factory, West India Match Co., and so on. Some remedial measures have been 
suggested for improving them 

These are some of the experimental studies in the field of industries, done in 
a united way. Similar lines of action can be implemented in industrial planning 
of the country for the betterment of production and employer-employee relations. 

GUIDANCE COUNSELLING 

1. SHRt UDAY SHANKAR (Delhi) r 

Guidance is given to the total personality of the individual child and it is 
often difficult to separate educational or vocational guidance from personal guidance'. 
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So educational^ vocational and personal guidance can be given by the same agency 
with one or two more special workers. This is all the more essential in this 
country due to paucity of properly trained staff. But the term “properly trained 
staff” should not however mean (as is unfortunately thought in some quarters) 
people trained abroad, nor should the lack of ideal conditions for training deter 
us from undertaking guidance work. We need not wait till all the techniques or 
equipments are perfected or the fully trained staff is available. Work is the best 
training. The dangers of imiierfcct guidance cannot be more than that of no 
guidance provided the guidance is given sincerely keeping m view high standard 
of ethics. This does not, however, imply that anybody can start giving guidance, 
but the people who understand the dynamics of human behaviour and who have 
tlie insight and tejtiperamental leanings in associating with children with some 
basic study and training can undertake guidance work starting with simpler cases 
and proceed with more difficult cases as their experience, confidence and insight 
increases. The first pioneers like Sigmund Freud, Anna Freud, Melanie Klein did 
not have all the perfect training before they started work. In India also a venture 
in this field is called for. 

2, Dk. W. F. GHOSH (Delhi) : On Ihc Techniques of <>uidancc and Coitnsellinfi. 

The whole problem of guidance and counselling can be brought under 3 cate¬ 
gories : (1) Personal guidance, (2) Fducational guidance, and (3) Vocational 

guidance. The problem of per.sonal guidance really comes under the jurisdiction 
of p.s 3 -cho-analysts and psychiatrists. The problems of educational and vocational 
guidance come under the psychologists and educationists respectively. Hducational 
guidance and vocational guidance arc inter-related, one emljraces the other. The 
secondary education commission has put more importance on these two problems. 
Educational guidance is to be given at the IX standard and vocational guidance 
at the school leaving stage. 

For the educational guidance in view of the diversified courses, the author 
suggests one general abstract intelligence test Terman-Mcrrill form ‘M’ and specific 
aptitude tests : mechanical aptitude te.st (Bennett type). Commercial aptitude test 
(Minnesota type). Scientific, aptitude test and a .test of Humanities. These four are 
the main diversified subjects which are going to be implemented very soon into 
Multipni'iiose and higher Secondary schools. Tests of Temperament and Interest 
Inventories are not likely to be useful at this stage owing to imperfection in mental 
maturity. The author suggests the use of the whole battery of tests at the school 
leaving stage. He suggests for experimental purpose the following tests and 
inventories for Vocational guidance. 

(1) Intelligence (abstract) :—^I'erman Merrill form ‘M' for group administra¬ 

tion . 

(2) Intelligence (Concrete) (i) Dr. G. Bose’s group passalong. (ii) Kolis’ . 

Block design for group administration. 

(3) Special aptitudes :—(i) Mechanical aptitude (Bennett type), (ii) Manual 

aptitude (Crockett). 

(4) Personality :—(i) Dr. G. Bose’s Personality Schedule, (ii) Berureuter’s 

Personality Inventry. 

(5) Interest :—^I'hurstoiie Interest Inventory. 

(6) Achievement:—(i) School marks, or (ii) Cumulative records. 

(7) Interview :—One Scheduled Interview Blank. 

(8) Medical examination -Health report obtained from the school. 

The above method will be a screening one. 

3. Prop. DURGANAND SINHA (Patna) : Vocational Guidance in India. 

Certain problems connected with vocational guidance in India have been 
discussed. It is contended that large scale unemployment, which our country 
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iaceft, stands in the way of the successful programme of vocational guidance. 
With too few jobs going, vocational guidance carry little meaning, and is of very 
limited benefit to the individual. The situation is made worse by the fact that 
very often recruitment to various employnienls are not made on the basis of merit, 
aptitude and training. 

Certain stmlies made at the Institute of Psychological Research and Service, 
Patna, indicate that vocational preference in young men, as also the choice of 
subjects for a study to a considerable extent depend upon parental and family 
pressure, traditional ideas about status and prestige connected with theifi, and an 
expectation of earning and promotions. Moreover, our young men have been 
foumi to have a very limited range of occupational preference, and many at least, 
during the college days, have no specific aim in view. 

Keeping these factors in mind, the author discusses the role of vocational 
guidance in this country, and feels that it should be more in the nature of providing 
occuiiational information. Pull details about the job.s, their nature, conditions of 
work, hazards and danger, salary, prospects and promotions, prestige and status, 
(piahties and qualifications required, as also periodic survey of employment train¬ 
ing for each vocations should be easily available. A national register of occupa¬ 
tions should be compiled for helping individuals in making vocational choice. 
Such a survey should form an integral part of bureau t)f vocational guidance and 
etni)loyment exchange. Similer service should also be provided by universities 
and .schools for aiding the youth of the country in choosing proper courses. 
Vocational rsyrhologists, however, can influence the choice by helping the indivi¬ 
dual to get an inkling into his aptitudes. In the last analysis it amounts to “self¬ 
guidance” to the individuals. 


4. Shri N. h. DOSAJII (Jullundur) : The Place of piojcclivc Techniques in Guid¬ 
ance ami Connseilinf!'. 

The paper attempts to show how for proper guidance, the knowledge of the 
emotional aspects of the personality of the counselee is very essential. The paper 
also discusses the use of projective techniques for uncovering this aspect of the 
personality. The conclusion arrived at, is that for a good programme of counselling 
both the feelings and the attitudes of the counselee should be taken into considera- 


THE INDIAN APPROACH TO PSYCHOLOGY 

1. Dk. AMALKNDU UAGCHI (Jalpaiguri) : 

This paper gives a short Ireatise of various phenomena of mind according to 
Indian Psychology.. 

1. “A search for ‘Panchshila’ in the psychological studies of India and 

the West. 

2. The philosophic approach of Vedanta. 

3. The approaches of Gautama, the logician, and Kaniida, the physicist... 

no psycho-physics—all introspective psychology—the introspection of a 
Yogin—various arguments of Nyaya-vaisesika refuting contentions of 
Carvaka, the materialist, and modern behaviourists—Kai;iada’s mental 
chemistry. 

4. Mind is feeling enlivening the condition-reflex—two kinds of feelings 

envisaged in Indian aesthetic.s—passing feelings based on bio-chemical 
activities studied in Ayurveda and permanent feelings underlying all 
sensory-motor activities—eight permanent feelings resolved into four, 
parallel to the four ‘kleSa’-s of Yoga, which again resolve into one basic 
‘asiuita* or ego-instinct, parallel to the modem biological standpoint 
in' psychology. 
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5. A turn into the SSUnkbya-Yoga-system of Kapik and PatanjaH. 

6. Kapila’s ego-psychology. 

7. The ego-psycliology is a tri.'iiigular gestalt-psychology. 

8. The three angles of the ego-triangle are sattva or con.scious, lamas or 

unconscious, and rajas or dynamism. 

9. Diagraniatic representation of the ego-triangle. 

10. How Patanjali envisages working out changes in the basic type-gestalts, 
called ‘karniasaya’, of individuals. 

2. Shri N. K, TJASGUPTA (Santiniketan) ; The Role of Consciousness in Psycho¬ 

logy with Special References to Indian Approach. 

Since Descartes Psychology became the science of consciousness, Freud has 
brought consciousness to .the lime light giving new and extensive meaning to it. 
This has uncovered many secrets of human nature. 

Dream analysis, at the hands of Psycho-analysts, has revealed many deep- 
rooted and interesting information about the nether region of our mind. Here 
Indian I’sycliology has gone far ahead. Much deeper layers of unconscious mind 
have been explored. According to Shri Aurohindo dreajiis may be of two types,— 
Sub-conscious and Sub-liminal. The investigation of the Western Psychology is 
confined into the former and has not yet touched even the fringe of the hatter. 
The Sub-liminal dreams are much more significant and powerful in influencing 
human life and offer a challenge to modern Psychology. 

P'reud has e.xplored the lower region of the surface mind, but that, too, in 
fragments only. Jung’s researches have gone further ahead. Indian Psychology 
speaks of a higher consciousness, namely, Super-consciousness, which is not only 
far more e.xteiisive and comprehensive, but also illuminating and powerful. 
Transformation, a Super-conscious force, is more powerful process than sublimation. 

According to Shri Aurohindo Consciousness is the essential reality, the funda¬ 
mental principle of the whole universe. P'rom Matter to Spirit there is but one 
indivisible consciousness. 

3. N. VKDAMANI ISIANl’RD (-Madras) : Indian Psychology as Revealed in Tamil 

Literature. 

Ancient literature discloses valuable symbolisms and discusses the fundamental 
problems of the mind. Tolkappian (written before 1000 B.C.), Tirnkkura], atid 
other ancient Tamil works have been consulted, 

Tolknppiam recognises that mental states have to lae inferred. It describes 
8 emotions. A four fold classification—object, cognition, emotion, and response— 
is made. 

P)-vcess of any emotion and even the usual amount of certain emotions are bad. 
Love-sentiments are life-principle in man. Character is liotli internal and external. 
Will-power is one’s wealth. 

Dreams express mental conflicts, plans, illusion.s, compensations and prophetic 
utterances. They offer release, presuppose sensory e.vpericnce and u.se symbolisms. 
Waking life ftx) is temporary like dreams. 

Mental conflict is expiessed in slips, self-admolion, projection and compensa¬ 
tion. UL or fate is something like personal-racial uncon.scious. Its action is un¬ 
foreseen and compulsive. 

Both heredity and environment are essential for development. Individual 
differences and differences between the sexe.s are recognised. Education 
means “digging’ the water-spring of the child’s mind. Sense organ,9 are the means 
to knowledge; but perceptual knowledge is limited and somew'hat deceptive. 

The early works assume that life is pleasant. Later, tJie painful aspect of 
life is more prominent. Liberation can be obtained through good life, truthj 
discipline and Grace. 
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PROBLEMS IN EXPERIMENTAL EDUCATION WITH SPECIAL 
REFERENCE TO MATHEMATICS 

i. Dr. NIRUD MUIvflKRJKE (Gauhati). 

In the opening chapter of his Experimental Education, Rusk not only had 
expressed liis confidence in this subject as “without doubt an independent science” 
but optimi.stically adhered to the belief that it would continue to dictate its own 
probknis to i)syehology instead of remaining an appaiidage to experimental 
psychology. But the four decades that have passed since publication* of this book 
we are ruefully reminded that the joy perhaps was somewhat premature. And, 
the reasons are not far to seek. P.sycliology for its progress demands thorough 
grounding among the workers in this subject in physiology, biology, anthropology 
and statistics and, also, rudiments of philosophy. Experimental education demands 
additional knowledge of teaching the young in the school situation. Consequently 
we do not get a plethora of Ballards and Burts. 

Things are unhappily much worse in this country. The writer has come 
across nuine.’'ous teachers in education and psychology who are prone to accept 
lixperimeiital BMucation as an embarrassing offspring of Educational Psychology 
breathing for space in the already overcrowded field of psychologies. It is but 
natural. In a country where half of the school teachers have entered the profes¬ 
sion without any prior training of formal nature to expect them to contribute 
towards the progress of this comparatively new science would be futile. Let us 
recall what Myers had said half a century ago in connexion with psychology : “I 
want to protest as strongly as I can against the notion that any useful purpose 
can be served, .... by collecting masses of psychological data with the help 
of an army of untrained observers.” Word for word the statement is applicable 
to Experimental Education. 

To my mind we should now make vigorous attempts to make the utility of this 
subject known among the teachers distinguishing it from the allied subjects; for 
this purpose I believe this vSeclion of the Indian Science Congress could be used 
most suitably. Let us consider a concrete case. 

In order to master any scientific subject, fundamental or applied, knowledge 
of mathematics remains an unquestionable essentiality. More speeifically, the role 
of mathematics as a curricular subject continues to grow in importance in the 
present social set up in this country when the educational apparatus is being 
steadily geared to the national progress. Against this background one looks in 
dismay at the falling standard (or norm?) in the pupil acquirement in mathematics. 
Some investigations lately made offer us an unsavoury indication that at the matri¬ 
culation level this subject is fast turning into the worst ‘killer’. To lay the blame 
at the doors of pupil may give breathing space to those responsible in teaching 
but would hardly offer any plausible .solution to the vexing problem. Mathematics 
per se like grammar and unlike literature or geography has little attraction to 
offer in the emotional sector of learning; the intellectual segment practically covers 
the whole subject. Consequently it remains one of those subjects which requires 
not only maximum guidance but, also, efficient guidance. This is possible only 
when we possess a clear knowledge of regarding the technique of teaching of the 
subject apart from the knowledge in the subject itself. As it stands today, this 
requirement is not quite fulfilled. In this paper attempts have been made to lay 
down some of those principles in the teaching of mathematics made comparatively 
recently. 
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